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INTRODUCTION 


DISSERTATION ABSTRACTS is a monthly compilation of abstracts of doctoral disser- 
tations submitted to University Microfilms, Inc. by more than 100 cooperating institutions. 
Some institutions do not send all of their doctoral dissertations. Also, the various insti- 
tutions began using the doctoral dissertation program at different times. For instance, 
some who entered the program this year decided to publish their earlier dissertations; 
other schools have used the program for publishing only those dissertations that were 
ready at the time of entry or later. Only those dissertations which are released to Uni- 
versity Microfilms can be abstracted in DISSERTATION ABSTRACTS. Copies of the com- 
plete text may be purchased either on microfilm or as enlarged prints. An annual author 
index is issued as part of the last issue of each volume. 


INDEX TO AMERICAN DOCTORAL DISSERTATIONS is a complete listing of all doc- 
toral dissertations accepted by American and Canadian universities. It is compiled from 
commencement programs issued by the universities and the success of each issue depends 
on the cooperation of these universities. It includes a number of dissertations which are 
not included in DISSERTATION ABSTRACTS, as well as a number whick will be carried in 
later issues. This is published on a school-year basis and is arranged by subject catego- 
ries and institutions. An author index is an integral part of each publication. For further 
information, please write directly to University Microfilms. 


COMPLETE DISSERTATIONS 


Positive 35 mm. microfilm copies of the complete dissertations to which the abstracts 
refer are available at 13 cents per page. The minimum charge is $2.75 per dissertation. 


University Microfilms also offers‘enlarged xerographic prints on book paper from its 
microfilm holdings, of all doctoral dissertations from graduate schools participating in 
the publication of dissertations on microfilm. 


The rate is 43 cents per page including binding, with a minimum charge of $3.00 for 
each dissertation. The size of the pages furnished is approximately 5z x 82 inches. 
Pages are bound in soft paper covers. This added service makes dissertations generally 
available in printed form at prices very close to current book prices. 


Since the Xerox processor enlarges directly from the microfilm, it is a continuous 
process and for this reason selected pages will be furnished as photographic enlarge- 
ments at 20 cents per page for the same page size. Only complete dissertations will be 
furnished as xerographic prints. 


Prices for microfilm and bound xerographic copies appear at the end of each abstract. 
Please order either xerographic or microfilm copies by order number. This is usually 
the Library of Congress number which appears directly under the abstract title. 








Back Issues 


Libraries wishing to complete their files of 
DISSERTATION ABSTRACTS (MICROFILM 
ABSTRACTS prior to Volume XII) may pur- 
chase the following issues, of which we 
have a small supply, at the standard price 
of $2.75 each issue. 


Voi. Issue Vol. Issue 


XII 1-6 incl. XV 1 
XIII 1 3 
6 g 
Index XVI 8 
XIV 1 XVII 3 
12 10 
11 
XIX 5-9 incl. 


A microfilm of Volumes 1-18 can also be 
supplied at the following prices: 


Volumes Price 


I-V (complete) $11.00 
VI-X (complete) 33.00 
XI-XIII (ea. vol.) 14.00 
XIV -XVII (ea. vol.) 22.00 
XVIII 11.00 
XIX 22.00 
XX 22.00 


Xerographic reprints of the Index to Amer- 
ican Doctoral Dissertations, paper bound, 
can be supplied at $15.00 each volume. 


Vol. XVI (13) July 1955-June 1956 
XVII (13) July 1956-June 1957 
XVIII (7) July 1957-June 1958 











DISSERTATION ABSTRACTS is published monthly by University Microfilms, 
Inc., 313 North First Street, Ann Arbor, Michigan. Subscription rates are: 
a. Dissertation Abstracts alone for 12 issues without annual index: $27.50 in 
the United States; $30.00 foreign; b. a combined subscription to Dissertation 
Abstracts with the 13th index number, paper bound as the other issues: 
$34.50 in the United States; $37.50 foreign; c. the Index to American Doc- 
toral Dissertations alone, bound in hard covers: $8.00 in the United States; 
$9.00 foreign. 
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AGRICULTURE 


AGRICULTURE, GENERAL 


VIRUS-VECTOR STUDIES OF 
SOUR CHERRY VIRUSES IN WISCONSIN 


(L. C. Card No. Mic 61-626) 


Robert Franklin Brooks, Ph.D. 
The University of Wisconsin, 1961 


Supervisor: Assistant Professor Earl R. Oatman 


A leafhopper survey was conducted in the sour cherry 
orchards of Door County, Wisconsin in 1957 and 1958 to 
determine the possible vector(s) of the sour cherry yel- 
lows virus complex. The research was conducted at the 
University of Wisconsin’s Peninsular Branch Experiment 
Station, Sturgeon Bay, Wisconsin. 


Three methods of collecting leafhoppers were employed. 


These were: (1) sweeping the ground cover with a sweep- 
net; (2) light traps; (3) sticky boards. 

Ninety-four species of leafhoppers were collected. 
Sixty-two species were recorded in 1957 and an additional 
21 in 1958. Most species were collected in very low num- 
bers. Almost one-half the species were represented by 5 
or less leafhoppers, and three-fourths by less than 50 
leafhoppers for the two seasons. The more important spe- 
cies were discussed in detail, and their populations pre- 
sented by graphic illustrations. 

Light traps were the most efficient method although 
night temperatures below 50° F. limited their effectiveness 
to the mid-summer months. Sweeping was important for 
detecting species early in the spring, and stickey boards 
the most effective method during the fall months. 

A comparison of the temperatures and leafhopper popu- 
lations showed the two years were quite different. Tem- 
peratures were higher in the spring of 1957 and the fall of 
1958. This was reflected in the populations of some spe- 
cies. Some differences were found in populations of the 
different survey orchards. 

Insect transmission trials were conducted during the 
growing seasons of 1957, 1958 and 1959. These included 
278 tests involving 9,617 insects. The results of these ex- 
periments were negative. 

An experiment to control the spread of sour cherry 
viruses was initiated in 1957 and continued through 1960. 
There were no differences between experimentally treated 
and grower sprayed replicates. 

Microfilm $2.75; Xerox $5.20. 104 pages. 





METABOLISM AS A FACTOR IN THE 
SELECTIVITY OF CERTAIN 
ORGANOPHOSPHATE INSECTICIDES 


(L. C. Card No, Mic 61-656) 


Harvey Richard Krueger, Ph.D. 
The University of Wisconsin, 1961 


Supervisor: Associate Professor John E. Casida 


The search for and development of new organophosphate 
insecticides have emphasized their selectivity in poisoning 
destructive insects and not beneficial insects or mammals. 
The importance of metabolism as a factor in such selec- 
tivity was investigated. Detailed metabolism studies were 
made on Bayer 21/199 (Co-Ral or O,O-diethyl O-(3- 
chloro-4-methylumbelliferone) phosphorothioate) and 
malathion (O,O-dimethyl S-(1,2-dicarbethoxyethyl) phos- 
phorodithioate). Insect enzymes active in the hydrolysis 
of organophosphate esters were also examined. 

Following dermal application to rats, a goat and a cow 
Bayer 21/199 underwent the same metabolic pathway as 
certain other dialkyl aryl phosphates and phosphorothio- 
ates. The levels of phosphoric acid and the mono de- 
ethylated derivative of Bayer 21/199 were higher than 
those found in the majority of other organophosphate in- 
secticides which have been studied. Bayer 21/199 and its 
oxygen analog differ from most dialkyl aryl phosphoro- 
thioates and phosphates since they contain a pyrone ring 
which is readily opened in the presence of dilute alkali 
without hydrolysis of the aryl phosphate bond. Acidifica- 
tion of these water-soluble salts of the substituted- 
coumarinic acids effected a complete reversion to the 
original compound. Fractionation of the urine from 
treated animals indicated that a portion of the total ex- 
creted radioactivity partitioned as if the lactone ring were 
open but the rest of the molecule intact. 

Further metabolic studies were made on five radioac- 
tive organophosphate insecticides in an attempt to account 
for the selective toxicity on the basis of differences in 
their metabolism by several species of insects and the 
mouse. 

Malathion when applied topically is highly toxic to the 
house fly and American cockroach but one-tenth as toxic 
to the German cockroach. It was found that the low tox- 
icity to the German cockroach is attributable to poor pene- 
tration through the cuticle. The white mouse is quite re- 
sistant to malathion. Eleven malathion metabolites were 
found in the German cockroach, American cockroach and 
house fly, and seven were detected in the mouse. Most 
metabolites were identified. The metabolism of malathion 
in insects resulted primarily from simultaneous phos- 
phatase attack at the phosphorothiolate linkage and carboxy- 
esterase attack at the carbethoxy linkage. Carboxyesterase 
action predominated in the mouse, phosphatase in the 
house fly; in the cockroach both were about equal. Degra- 
dation of malathion is much more extensive in the mouse 
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than in insects, and malaoxon (O,O-dimethyl S-(1,2-dicar- 
boethoxyethyl) phosphorothiolate) production is correspond- 
ingly lower; these effects account satisfactorily for the 

low toxicity of malathion to the mouse. 

Dimethoate (O,O-dimethyl S-(N-methylcarbamoyl- 
methyl) phosphorodithioate), Diazinon (O,O-diethyl O-(2- 
isopropyl-6-methyl-4-pyrimidyl) phosphorothioate) and 
acethion (O,O-diethyl S-(carbethoxymethyl) phosphoro- 
dithioate) are highly toxic to most insects and less toxic to 
mammals. As with malathion, the mouse showed a higher 
rate of detoxification and a lower oxygen analog level with 
these selective organophosphates. However, just such a 
difference was also found for the relatively non-selective 
organophosphate, parathion (O,O-diethyl O-p-nitrophenyl 
phosphorothioate). 

A study on Diazinon-resistant as compared with normal 
house flies indicated only a small difference in rate of 
Diazinon penetration through the integument, about a 2.5- 
fold difference in level of the oxygen analog, and about a 
3-fold difference in the level of combined Diazinon and its 
oxygen analog. These differences are small compared to 
the 40-fold toxicity difference for these two strains. No 
difference was found in the in vitro degradation of paraoxon 
between a normal and a 6-fold resistant strain of house 
flies. 

The in vitro hydrolysis of several organophosphates 
was effected by insect homogenates, particularly in the 
presence of manganic ion as an activator. Purification of 
house fly esterases showed that the enzymes hydrolyzing 
the dialkyl phosphoric anhydrides can be at least partially 
separate from the choline, aliphatic and aromatic ester- 
ases, and that more than one house fly esterase acts on 
the phosphates. 

Microfilm $2.75; Xerox $3.80. 69 pages. 


AGRICULTURE, ANIMAL CULTURE 


THE EFFECT OF PLANT NUTRITION 
ON THE REPRODUCTIVE RATE 
AND SUSCEPTIBILITY TO MALATHION OF 
TWO STRAINS OF THE TWO-SPOTTED 
SPIDER MITE, TETRANYCHUS TELARIUS (L.). 


(L. C. Card No. Mic 61-886) 


Thomas James Henneberry, Ph.D. 
University of Maryland, 1960 





Supervisor: Professor William E,. Bickley 


Studies were conducted to determine the effect of plant 
nutrition on the reproductive rate and susceptibility to 
malathion of two strains of the two-spotted spider mite. 
The two strains of mites used as test organisms are char- 
acterized by their widely different levels of susceptibility 
to phosphate acaricides. Lima bean plants were grown in 
quartz sand and supplied nutrient solutions containing 
varying levels of nitrogen, phosphorus and potassium. 
Total nitrogen and total water soluble carbohydrate in the 
host plant tissue were determined by standard methods. 
Correlation analysis with the number of mite progeny and 





results of leaf analyses were conducted. The effects of 
plant nutrition on susceptibility to malathion of the two 
mite strains were determined by comparing per cent mor- 
tality data of mites from plants supplied the various nu- 
trient solutions. Dosage-mortality responses of the two 
mite strains were also determined for mites of both 
strains from plants supplied nutrient solutions producing 
the greatest response in susceptibility. 

The reproductive rate of both strains increased as the 
supply and absorption of nitrogen increased. However, in 
studies with the resistant mite, a reduction in the number 
of progeny occurred on plants supplied the highest nitrogen 
level. The number of progeny of the malathion non- 
resistant mite were significantly correlated to increased 
nitrogen absorption. 

Increased reproductive rate of both strains was corre- 
lated to the carbohydrate present in the leaf tissue. When 
carbohydrate content in the leaf tissue was increased along 
with an increase in nitrogen supply and absorption the mite 
reproductive rate also increased. At still higher levels of 
nitrogen supply and absorption, carbohydrate content of 
leaf tissue decreased and the mite reproductive rate was 
depressed or failed to increase. 

The malathion non-resistant mite appeared more re- 
sponsive to plants deficient in nitrogen than the resistant 
mite. On plants supplied the low nitrogen nutrient solu- 
tions, non-resistant mites failed to subsist, while the re- 
sistant mites maintained relatively high populations. 

The malathion non-resistant mite also produced more 
progeny on plants when phosphorus supply was increased. 
Populations of the resistant mite increased at higher 
levels of potassium. 

Phosphorus and potassium supply alone and in combina- 
tion with certain levels of nitrogen affected nitrogen ab- 
sorption and the relative amounts of carbohydrate present 
in the leaf tissue. 

Increasing the nitrogen supply to host plants resulted in 
increased susceptibility of the resistant mite to malathion. 
The non-resistant mite was more responsive to variations 
in phosphorus supply of host plants. A decrease in sus- 
ceptibility followed an increase in phosphorus supply. 

Microfilm $2.75; Xerox $4.40. 85 pages. 


THE OXYGEN UPTAKE OF BOVINE 
SPERMATOZOA AS AFFECTED 
BY FREEZING, MOTILITY RATE, 
LEVELS OF pH, AND THE ADDITION 
OF BOVINE CERVICAL MUCUS. 


(L. C. Card No. Mic 61-928) 


Thomas Leroy Merritt, Ph.D. 
The Ohio State University, 1960 


The oxygen utilization of cells is considered to be an 
excellent indicator of their metabolic activity. This ex- 
periment was undertaken to investigate the effect of freez- 
ing, motility rate, pH levels, and the addition of bovine 
cervical mucus on the metabolic activity of bovine sperma- 
tozoa. Split ejaculates were diluted and stored at either 
5° C. or -95°C. Periodic determinations of pH, percentage 
of motile sperm, and the rate of progressive motility were 
made. Oxygen uptake was measured at 1, 3, 5, and 7 days 
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after collection for both liquid and frozen samples. These 
determinations were made in conjunction with the physical 
evaluation. 

There was a general decline in microscopic quality 
during storage for samples held in the liquid state at 5° C. 
Frozen samples exhibited little change in microscopic 
quality. The pH values remained fairly uniform for both 
liquid and frozen samples, with the frozen samples aver- 
aging one-tenth of a point higher than the liquid portion of 
the ejaculate. 

The oxygen uptake for liquid samples stored for seven 
days was significantly higher than for samples stored for 
one day or five days. 

Freezing did not appear to alter oxygen uptake to any 
noticeable extent. There was a slight difference in the 
rate of oxygen use but the total oxygen uptake was approxi- 
mately the same for both liquid and frozen samples. 

A significant negative correlation was noted between 
the rate of progressive motility and the oxygen uptake. 
This occurred in observation on frozen samples. A posi- 
tive association was found between the oxygen uptake and 
the motility rate of liquid samples. 

The addition of bovine estrual mucus had a highly sig- 
nificant effect upon the oxygen uptake of semen samples, 
stored in either the frozen or liquid state. The addition of 
1000 units of estrogen per ml. of diluted semen gave the 
same increase in oxygen consumption as did the addition 
of the estrual mucus. 

Microfilm $2.75; Xerox $4.20. 76 pages. 


FACTORS AFFECTING FOLLICULAR 
GROWTH AND OVULATION 
IN HYPOPHYSECTOMIZED HENS 


(L. C. Card No. Mic 61-182) 


Howard Leonard Opel, Jr., Ph.D. 
University of Illinois, 1960 


The ability of gonadotrophins to maintain cyclic ovarian 
function in hypophysectomized hens was studied. A com- 
parison of the effects of FSH, PMS and chicken anterior 
pituitary powder (CAP) on follicular growth indicated that 
there is a qualitative difference between mammalian and 


avian hormones. FSH and PMS were able to cause a 
marked proliferation of small follicles, but did not support 
the growth of follicles to mature size. A disproportional 
accumulation of small follicles caused the complete obliter- 
ation of the normal follicular hierarchy. CAP caused no 
over-stimulation of small follicles, but did support growth 
of large follicles, and, in a significant number of hens, was 
able to establish a graded series of follicle sizes similar 
to that observed in the intact hen. 

When OIH injections were made to coincide with the 
estimated time of normal OIH release, a sequence of up to 
five daily ovulations could be obtained in hypophysectom- 
ized birds. The number of ovulations was limited by the 
ability of follicles to develop to ovulable size as rapidly as 
they were being ovulated. The type of gonadotrophin used 
to stimulate follicular growth prior to ovulation had no ef- 
fect on ovulation rate. 

Regressive follicular changes resulting from hypophy- 
sectomy, were found to cause a progressive increase in 





ovulability until physical atresia prevented ovulation. The 
injection of LH 3 to 15 hours following pituitary removal 
caused double, and occasionally triple, ovulations in a sig- 
nificant number of hens. The peak in the reactivity of fol- 
licles to exogenous LH occurred between 6 and 12 hours 
after the operation. 

It is suggested that degenerative changes in the mature 
follicle, initiated by LH, normally play a role in the ow- 
latory process. 

Microfilm $2.75; Xerox $5.40. 107 pages. 


TOXICITY STUDIES OF SOME 
PROTEOLYTIC ENZYMES TO THE 
HOUSE FLY (MUSCA DOMESTICA L.) 


(L. C. Card No. Mic 61-617) 


Narayan Ganesh Patel, Ph.D. 
University of Minnesota, 1959 





The proteolytic activity of American fouibrood scales 
of honey bee larvae caused by Bacillus larvae was shown 
to contain three separable proteolytic enzymes. These 
were separated from the crude extract by differential ad- 
sorption on and elution from cellulose and activated alu- 
mina. The identity of each fraction was further shown by 
pH and temperature optima for activity on azoalbumin 
substrates, by oral and parenteral toxicity for various in- 
sects, by fractional precipitation with ammonium sulphate, 
and by electrophoresis and chromatography on paper sheets 
using M/10 phosphate buffer, pH 8.0 as the solvent. 

The 3 enzyme fractions designated as I, II Aand IIB 
had pH optima at about 7.5, 5.8 and 6.5, temperature op- 
tima at about 58°, 61°, and 63° C and nitrogen contents 3.2, 
0.5 and 0.2 ug/10, ul, respectively. 

Enzyme fractions eluted with distilled water from cel- 
lulose (I) and sodium phosphate buffer (pH 8.0, 0.1 M) from 
the activated alumina, (II B), to which the crude extract 
was adsorbed, have toxic properties. The water fraction 
eluted from cellulose was less toxic than the buffer frac- 
tion eluted from activated alumina. The fraction (II A) 
eluted with water from activated alumina was non toxic. 

The oral toxicity was shown to honey bee larvae and 
adults; oral toxicity was not evident with adult house flies. 
Toxicity due to injection is shown to the honey bee, house 
fly, milk weed bug, American roach, German roach, and 
hide beetle. 

The variation of toxicity in the house fly due to sex, 
age, strains and temperature coefficient has been studied. 
Females are less susceptible than males up to 9 days post 
emergence, becoming more or less the same in both sexes 
thereafter. There was no appreciable difference when 
tested against DDT resistant and susceptible strains. In- 
jection of II B (from 10% crude extract) gave an LDso of 
2.0 ml for 10 day old female house flies. A post treatment 
exposure to different temperatures showed a positive tem- 
perature coefficient. The toxic and proteolytic properties 
of fraction II B were lost from the digestive enzymes of 
midgut when fed orally. Other non-proteolytic fractions of 
the crude extract did not show any toxicity to the insects. 

Commercially produced crystalline trypsin kills house 
flies when injected at 1.0% strength, while crystalline 
pepsin did not have any toxic effect at that strength. This 
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research has revealed enzymes I, and I B from American 
foulbrood scales and non toxic proteolytic enzymes, frac- 

tion II A from foulbrood and two enzymes from the midgut 
of house fly. Microfilm $2.75; Xerox $3.00. 51 pages. 


PHOSPHORUS AVAILABILITY AND 
QUANTITATIVE REQUIREMENTS 
OF SWINE FOR GROWTH, GESTATION 
AND LACTATION, 


(L. C. Card No. Mic 61-598) 


William Smith Teter. Ph.D. 
University of Minnesota, 1960 


Sixteen 26-day-old pigs weighing approximately 12.5 
pounds were fed (individually) four levels of dietary phos- 
phorus. The basal diet contained approximately 0.25 per- 
cent phosphorus to which dicalcium phosphate was added 
to provide levels of 0.40, 0.50, and 0.60 percent. 

Statistically significant linear responses to increased 
levels of dietary phosphorus were found in growth rate, 
feed utilization, serum inorganic phosphorus, femur 
breaking strength, and percentages of ash, calcium and 
phosphorus in the dry marrow-free bones. Differences in 
these criteria between pigs fed diets which contained 
either 0.50 or 0.60 percent phosphorus were slight. 

Pigs fed the basal diet developed moderately severe 
rickets showing that 0.25 percent phosphorus is definitely 
below requirements for optimal growth and skeletal devel- 
opment of pigs of this size. The data indicate that the phos- 
phorus requirement of pigs weighing 12 to 50 pounds is 
approximately 0.50 percent of the diet. 

Forty 12-week-old gilts weighing approximately 45 
pounds were allotted to seven dietary treatments to study 
the influence of level and source of dietary phosphorus on 
growth, reproduction and lactation. 

A low-phosphorus (approximately 0.22 percent) basal 
diet was fed to two control groups. Dicalcium phosphate or 
soft phosphate with colloidal clay was added to the basal 
diet to provide total dietary phosphorus levels of approxi- 
mately 0.35, 0.45, or 0.55 percent. The initial diets were 
fed during growth and gestation at a level which.permitted 
about one pound gain per head daily, and at the same level 
to all treatment groups. The same diets were fed during 
lactation, according to appetite. 

Five gilts from the control groups and one from each of 
the other treatments were slaughtered at a weight of about 
240 pounds. The remainder were slaughtered after failure 
to breed or after the first or second gestation and/or lac- 
tation. 

From 45 to 200 pounds there was a significant increase 
in efficiency of feed utilization by gilts fed diets containing 
dicalcium phosphate or the two lower levels of soft phos- 
phate. Breaking strengths of femurs indicated a linear re- 
lationship with level of dietary phosphorus. Ash content of 
femurs was considerably lower for the control animals but 
did not differ markedly between those fed supplemental 
phosphorus from either source. Four of the ten control 
gilts became rachitic. 

Twenty-six gilts were bred. Differences in litter size 
and weight of pigs farrowed due to treatment were not sta- 
tistically significant though three of four control gilts had 





small litters. One farrowed ten pigs, nursed seven and 
became paralyzed during lactation due to fractured verte- 
brae. Gilts fed soft phosphate lost significantly more 
weight during lactation and four of the 12 were so ema- 
ciated that they had not resumed normal estrous cycles 30 
days after their litters were weaned. 

Two pigs from each litter were slaughtered within 24 
hours after birth. There were no differences in percent 
ash of femurs or humeri due to treatment and fluorine 
could not be detected in the ash. 

Eighteen gilts were rebred and farrowed normal litters 
of vigorous pigs. A disease outbreak killed all pigs in 
twelve litters within a few days. Breaking strengths of 
humeri of sows fed the unsupplemented basal diet were 
lower and bone ash was less than that of humeri from sup- 
plemented sows. There were only small differences be- 
tween the supplemented animals. The fluorine content of 
bones from sows fed soft phosphate was four to five times 
as great as that of bones from sows fed dicalcium phos- 
phate. 

The data indicate that 0.35 percent phosphorus in the 
diet is adequate for gestation and lactation when dicalcium 
phosphate is fed. Soft phosphate was not a satisfactory 
source of supplemental phosphorus during gestation- 
lactation in this study. 

Microfilm $2.75; Xerox $5.00. 96 pages. 


ENVIRONMENTAL AND GENETIC 
INFLUENCES ON MILK COMPOSITION 
WITH PARTICULAR REFERENCE 
TO THE PROTEIN 


(L. C. Card No. Mic 61-948) 


Jack Milan Treece, Ph.D. 
The Ohio State University, 1960 


Information is needed about possible environmental and 
genetic influences on constituents of milk other than fat 
before a breeding and selection program can be initiated to 
increase the percentage composition of these other constit- 
uents. This study was carried out to gain information 
about these influences, especially concerning the protein 
fraction of milk. 

The following environmental factors were found to have 
an effect on the protein content of milk. The protein con- 
tent significantly declined as the cows increased in age. 
The protein content was high immediately after calving and 
decreased to the lowest point during the lactation from the 
sixtieth to the seventy-fifth day after calving. The content 
then increased to the end of the lactation, with part of the 
rise in the last two or three months of the lactation result- 
ing from progressing pregnancy. Cattle calving in the 
summer and fall months had a higher protein content in 
their milk than those calving in the winter or spring 
months. The feeding of a low ratio of grain to forage re- 
sulted in a slight but nonsignificant decrease in the protein 
content of the milk produced. There was no effect on fat 
content. The influence of abortion on protein content of the 
milk was of short duration, with an immediate rise that 
soon returned to pre-abortion levels. Frequency of milking 
was found to have no influence on the protein content of 
milk. 
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The genetic influences on milk composition were indi- 
cated by differences between breeds, sire groups, identical 
twin pairs, and individual animals. A large part of the total 
variation observed in milk composition was due to differ- 
ences in the animals involved. The correlations of the 
various constituents, especially fat and protein, suggested 
that cattle can be selected for production of higher protein 
milk without much increase in the fat content of the milk. 
The gene responsible for blood antigen L was associated 
with a lowering of protein content of the milk. It could not 
be determined whether the cause was a result of pleitropy 
and/or linkage. It was shown that lactational yield of pro- 
tein, casein, non-fat-solids, and total solids could be esti- 
mated by a bi-monthly testing frequency as accurately as 
with the present monthly testing frequency. For certain 
constituents, less frequent sampling was indicated. 

Microfilm $2.75; Xerox $6.60. 139 pages. 
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THE EFFECT OF PRE-HARVEST CLIPPING, 
INSECT CONTROL, AND OTHER FACTORS 
ON THE SEED YIELD OF BIRDSFOOT 
TREFOIL, LOTUS CORNICULATUS L. 


(L. C. Card No. Mic 61-895) 


Kenneth Leroy Bader, Ph.D. 
The Ohio State University, 1960 





An investigation was conducted in 1958 and 1959 on the 
Ohio State University Agronomy farm to evaluate the effect 
of pre-harvest clipping, insect control, and the foraging 
behavior of the honeybee on the seed yield of two dissimilar 
types or varieties of broadleafed birdsfoot trefoil; and to 
make specific observations on other factors affecting the 
seed yield. 

Viking (erect, early variety) and Empire (decumbent, 
late variety) broadleafed birdsfoot trefoil were compared 
in this study. The seed yields from unclipped forage 
stands were compared with the yields harvested from plots 
pre-harvest clipped, May 1, May 10, May 20, June 1, 

June 10, and June 20. In combination with the varietal and 
pre-harvest clipping treatments a comparison was made 
between the seed yields harvested from no insect control, 
spittlebug control, leafhopper control, and leafhopper- 
spittlebug control treatments. Forage yields were taken to 
atford a comparison between the Viking and Empire varieties 
of birdsfoot trefoil subjected to insect control treatments. 

In 1959 another experiment was conducted to evaluate 
the effect of no insect control, methoxychlor and benzene 
hexachloride for spittlebug control, methoxychlor for leaf- 
hopper control, and DDT for lygus bug control, on the seed 
yield of Viking and Empire varieties of birdsfoot trefoil. 

The role of the honeybee as a pollinating insect was in- 
vestigated in 1959. The effect of the number of visits and 
the length of time per visit of pollen- and nectar-collecting 
honeybees on the seed set of the Viking variety of birds- 
foot trefoil was evaluated. 

The removal of spring and early summer forage growth 





of birdsfoot trefoil does not result in seed yields greater 
than those from unclipped stands. Higher seed yields of 
birdsfoot trefoil may be expected if meadow spittlebugs, 
lygus bugs, and potato leafhoppers are controlled. The use 
of benzene hexachloride for control, rather than methoxy- 
chlor, resulted in higher seed yields. The seed yields 
harvested from the Empire variety of birdsfoot trefoil 
were usually higher than the yields harvested from the 
Viking variety when comparable treatments were used. 

The use of an insecticide definitely resulted in higher 
forage yields of birdsfoot trefoil. The dry matter har- 
vested from the Viking variety of birdsfoot trefoil was 
consistently greater than that harvested from the Empire 
variety. 

Floral visits of pollen-collecting honeybees, compared 
with visits of nectar collectors, result in more germina- 
tive seeds per pod of birdsfoot trefoil. An increase in the 
number of visits per floret by nectar- and pollen-collecting 
honeybees results in an increase of germinating seeds per 
pod. An increase of time per visit by the pollen-collecting 
honeybees also increases the number of germinating seeds 
per pod. Microfilm $2.75; Xerox $4.40. 81 pages. 


GROWTH REGULATORS AND THE 
FLOWERING OF EVERGREEN 
AZALEAS (RHODODENDRON CV.) 


(L. C. Card No. Mic 61-877) 


David John Ballantyne, Ph.D. 
University of Maryland, 1960 





Supervisor: Dr. Conrad B. Link 


Spraying experiments were conducted in 1958 and 1959 
to find the effectiveness of certain growth regulators upon 
multiple flower bud formation and rate of flower bud de- 
velopment of evergreen azaleas. Paper chromatograms of 
extracts of vegetative buds and of flower buds treated with 
37°F. storage and potassium gibberellate (GAk) sprays, 
were tested with a wheat coleoptile bioassay in 1959. 

Foliar sprays of 2, 3, 5-triiodobenzoic acid (TIBA), an 
antiauxin, showed evidence of inhibiting multiple flower 
bud formation, and a foliar spray of 2,200 ppm indoleacetic 
acid (IAA) tended to promote multiple flower bud formation. 
The time of spraying in relation to the time of floral initia- 
tion apparently is important if growth regulators are to 
influence multiple flower bud formation. 

The rate of flower bud development was increased by 
two weeks of 37°F. storage and either two sprays of 200 
ppm TIBA or single sprays of 160, 400 or 1,000 ppm TIBA, 
or by three weeks of 45°F. storage and a single spray_of 
1,000 ppm IAA. Rate of flower bud development was in- 
creased by two sprays of 200 ppm TIBA and one spray of 
1,000 ppm gibberellic acid (GA). 

Flower bud dormancy was removed by foliar sprays of 
900 ppm GAk with no cold storage or two weeks of 37°F. 
Four weeks of 37°F. storage was effective without GAk and 
six weeks of 37°F. storage gave no increase over four 
weeks of storage. Concentrations of GAk lower than 900 
ppm were ineffective. GAk was effective whether applied 
before or after two weeks of 37°F. storage. 
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Naphthalene acetic acid in concentrations of 9 ppm or 
greater inhibited the rate of flower bud development. 

Apical dominance was removed by 800 ppm or more of 
TIBA. 

The wheat coleoptile bioassay indicated that a growth 
inhibitor in the flower buds was removed by three or more 
weeks of 37°F. storage and three sprays of 1,000 ppm GAk. 
The promoter was not in vegetative buds and could not be 
considered to be IAA, GA or GAk. 

Microfilm $2.75; Xerox $4.20. 79 pages. 


THE RELATIONSHIP OF ROOT 
CARBOHYDRATES OF ALFALFA, 
MEDICAGO SATIVA, L., AT THE TIME 
OF HARVESTING TO SUMMER 
RECOVERY GROWTH. 


(L. C. Card No. Mic 61-130) 


Don Warren Graffis, Ph.D. 
University of Illinois, 1960 





A field investigation was conducted with alfalfa, Medi- 
cago sativa L., to determine the influence of different 
dates of spring clipping on the percentages of reducing 
sugars, nonreducing sugars, total sugars, starch, dextrins, 
acid hydrolyzable carbohydrates, total carbohydrates, and 
dry matter in the roots during 1957, 1958, and 1959 and in 
the stems during 1957. The influence of various root or 
stem constituents on summer recovery growth during a 
uniform growth period also was determined. 

The percentages of carbohydrates and dry matter varied 
less in the stems than in the roots and indicated similar 
responses to spring clipping as the carbohydrates and dry 
matter in the roots. There were no consistent changes in 
the quantity of summer recovery growth with increasing 
units of carbohydrates or dry matter in the stems. 

The percentages of carbohydrates and dry matter in 
the roots were influenced by spring clipping. Percentages 
of reducing sugars, starch, total carbohydrates, and dry 
matter were generally less by mid-June when clipped late 
in the spring than early in the spring. Percentages of non- 
reducing sugars and total sugars were generally higher 
following late spring clipping than early spring clipping. 

Summer recovery. growth increased as the percentages 
of reducing sugars, starch, total carbohydrates, and dry 
matter increased. Recovery growth did not increase con- 
sistently as the percentages of the carbohydrates in- 
creased and could not be predicted from these carbohy- 
drates alone. 

Summer recovery growth decreased as the percentages 
of nonreducing sugars and total sugars increased. Re- 
covery growth did not decrease consistently as the per- 
centages of the carbohydrates increased and could not be 
predicted from these carbohydrates alone. 

A combination of reducing sugars and nonreducing 
sugars in the roots when changing concurrently resulted in 
quantitative differences in summer recovery growth during 
1957. As the level of reducing sugars increased to 1.8%, 
recovery growth also increased but at a decreasing rate. 
As the percentages of reducing sugars increased from 
1.8% to 2.5%, recovery growth declined. As the level of 
nonreducing sugars increased from 2.0% to 6.0%, recovery 





growth declined at a constant rate. The combination of the 
two carbohydrates together was essential for obtaining 
consistent changes in the quantity of recovery growth with 
unit changes in the carbohydrates. Neither carbohydrate 
alone had consistent results in relation to the amount of 
recovery growth obtained per unit change in the carbohy- 
drate. 

Other combinations of carbohydrates in the roots for 
three year averages indicated that summer recovery 
growth changed at a consistent rate as the carbohydrates 
changed in percentage. Nonreducing sugars and total car- 
bohydrates appeared to be the most important combination 
of constituents of the three year averages. As the percent- 
ages of nonreducing sugars increased from 1.0% to 10.0%, 
recovery growth declined at a constant rate. As the per- 
centage of total carbohydrates increased from 4% to 
28-30%, recovery growth increased but at a decreasing 
rate. At percentages of total carbohydrates from 30% to 
40%, recovery growth declined. The response surface 
used to illustrate the degree of relationship between the 
two carbohydrates and recovery growth was a straight 
plane along the abscissa for nonreducing sugars and a 
curved plane along the abscissa for total carbohydrates. 
The response surface could be used for predicting the rate 
of recovery growth of alfalfa and suggested that when al- 
falfa roots have about 1 -2% nonreducing sugars and about 
28 - 30% total carbohydrates, the optimum rate of recovery 
growth could be expected. 

The use of the percentages of reducing sugars, nonre- 
ducing sugars, starch, total carbohydrates, and root dry 
matter was suggested for future study. 

Microfilm $2.75; Xerox $6.60. 140 pages. 


THE EFFECT OF CROPPING SYSTEMS 
ON AGGREGATE STABILITY, 
ORGANIC MATTER CONTENT, AND 
MOISTURE RETENTION IN SOILS. 


(L. C. Card No. Mic 61-917) 


Joe Henton Jones, Ph.D. 
The Ohio State University, 1960 


The effect of cropping systems on soil structure was 
studied for nine silt loams and two Humic Gley soils. It 
was found that certain soil types were poorer than others 
under wooded conditions. The degradation of structure 
was greater for the larger aggregates than for the smaller 
aggregates when the soil was brought under cultivation. 
Generally, an increase of tilled row crops in the rotation 
showed a decrease in aggregation for the silt loam soils. 
The cropping systems were of great importance in control- 
ling the type of structure for the Paulding clay. Continuous 
cropping of corn and soybeans over a relatively long pe- 
riod of time changed the structure from its original gran- 
ular condition to a massive structure. Aggregation was 
positively correlated with the soil organic matter content. 

The influence of texture, structure, and organic matter 
on available water capacity was investigated for nine silt 
loam and three Humic Gley soils. A highly significant 
positive correlation was found between silt content (0.05 
-0.002 mm) and available water percentage. Also, the 
correlation coefficient for the clay fraction was negatively 
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significant, which indicated that an increasing percentage 
of clay meant a decreasing percentage of silt. The amount 
of water held in the soil at 15 atmospheres tension was 
significantly correlated with the clay content. The per- 
centage of water held by the soil increased as the clay con- 
tent increased; therefore, a large portion of the soil 
moisture held by the clay fraction is at tensions greater 
than 15 atmospheres. Soil aggregation or organic matter 
did not affect the available water capacity. 

Microfilm $2.75; Xerox $4.20. 80 pages. 


EVALUATION OF THE PROGENY OF 
F, TOMATO SELECTIONS BY 
REPLICATED FIELD TESTS 


(L. C. Card No. Mic 61-571) 


Gavin Arthur Kemp, Ph.D. 
University of Minnesota, 1960 


A study was conducted to evaluate different selection 
and testing methods. It was desired to combine the large 
fruit size of the tomato variety Bounty with the earliness 
of the variety Earlinorth. Comparisons were made be- 
tween selections obtained by three methods. The three 
selection methods employed were: (1) Evaluation of F2, 
Fs; and F, selections, selected on the basis of individual 
plant performance for fruit size and maturity, in repli- 
cated tests. (2) Selection from a large block of plants 
grown from an Fs; seed remnant of a promising genotype 
evaluated in the Fs; replicated test the preceding year. 

(3) Selection in F; and F, generations of that line judged to 
exhibit the best combination of fruit size and maturity se- 
lected on the basis of the 10 largest fruited plants of the 
first 50 to ripen fruit in 200 plants of each line grown in 
unreplicated rows. The material was obtained from a 
cross of Earlinorth and Bounty made in 1956. A 4000 F2 
population grown in 1957 provided segregating material 
from which individual plants were selected. Selections 
from 1 and 3 above were carried to the Fs generation and 
to the F, in the seed remnant selections. Five selections 
from each of the three programs were then grown and 
compared in 1960. The results are summarized as follows: 

1. Evaluation of tomato selections, in early genera- 
tions by means of replicated tests, may be advantageous in 
attempting to combine early maturity with large fruit size. 

2. Replicated tests in the F; of F, plant selections 
provide determinations of superior combinations and sug- 
gest the performance that may be expected in later gener- 
ations if control of further selection is maintained. 

3. The possibility of using the seed remnant from a 
superior F2 plant as indicated by its progeny in the Fs 
replicated tests to obtain additional segregates of superior 
combinations remained inconclusive but further study of it 
seems desirable. 

4. The progeny-row, or program 3, did not appear as 
sufficiently critical to maintain high performance of selec- 
tions and did not provide reliable indications of their per- 
formance in subsequent generations. 

5. A technique which may be advantageous in combining 
large fruit size and earliness was the plotting of individual 
plant data in scatter diagrams. Individuals resulting from 
crossover combinations of earliness and fruit size genes 





should occur in certain areas of the diagram. Limiting 
selection to such areas might therefor be a promising pro- 
cedure. 

Although selecting and selfing for three generations 
toward the early large area of the scatter diagrams did 
not produce the desired combination there were certain 
lines which showed a trend opposite to that shown by the 
Fz. It was not attempted in this study but crossing or 
backcrossing of selections after appropriate F; tests of 
them may offer more promise than a program of continued 
selection and selfing. 

Microfilm $2.75; Xerox $4.20. 79 pages. 


A COMPARISON OF VARIOUS 
BREEDING METHODS FOR IMPROVING 
PERSISTENCY AND DISEASE 
RESISTANCE IN RED CLOVER 


(L. C. Card No. Mic 61-165) 


Norman Royer Malm, Ph.D. 
University of Illinois, 1960 


Five groups of plants, each differing in the method by 
which it was produced, were used to determine the most 
effective breeding method for improving persistency and 
disease resistance. Lack of persistency is one of the lim- 
iting factors in the use of red clover today. 

These groups of plants consisted of: (1) single cross 
progeny of field survivors which were nearly five years 
old; (2) open-pollinated progeny of field survivors which 
were nearly five and one-half years old; (3) Selected 
Kenland, which had resulted from three cycles of three 
years each of recurrent selection in which the three year 
old plants were allowed to interpollinate to produce seed 
for the following cycle; (4) progeny of plants of Kenland, 
Midland and Dollard varieties which had survived green- 
house inoculation with Leptodiscus terrestris, one of the 
fungi of the root rot complex; and (5) a certified Kenland 
check. 

Selected Kenland was superior to the other groups of 
plants in survival, followed by open-pollinated progeny of 
field survivors, single cross progeny of field survivors, 
progeny of Leptodiscus survivors, and the Kenland check. 
Selected Kenland also tended to be more vigorous, more 
resistant to virus diseases and flowered more profusely 
than the other groups of plants. 

After two growing seasons, Selected Kenland had two 
and one-half times greater survival than the Kenland check. 
Apparently Leptodiscus terrestris was of minor importance 
in reducing stands under the conditions of this study since 
the progeny of Leptodiscus survivors were little better in 
survival than the Kenland check. There appeared to be no 
strong association between resistance to Leptodiscus ter- 
restris and resistance to the other root rot fungi. yess 

Within the single cross progeny, the open-pollinated 
progeny and the progeny of Leptodiscus survivors, progeny 
of specific varieties were not superior to progeny of other 
varieties in persistency or any of the other characteristics 
studied. In general, the most persistent types also tended 
to be most vigorous and most profuse in flowering. 

Survival of certain families of single cross progeny in- 
dicated that more future progress in terms of improved 
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persistency could be realized by careful selection and 
crossing within single cross progeny than selection and 
crossing within open-pollinated progeny. 

It was also attempted to determine the transmissibility 
of resistance to virus diseases which seem to play a role 
in plant survival. The results indicated that virus dis- 
eases were not a major factor in determining survival. 
Controlled crosses among selected plants suggested that 
resistance to virus diseases is heritable, and probably is 
a quantitative character. Estimates of heritability of re- 
sistance to the virus diseases present during this study 
ranged from 19.23 percent to 43.84 percent. Indications 
are that selection and controlled crossing among selected 
resistant plants will result in strains which are reasonably 
resistant to virus diseases. 

It is suggested that additional cycles of recurrent se- 
lection be continued using the Selected Kenland survivors 
from this study as breeding material. Interpollination of 
survivors after three year cycles will undoubtedly produce 
populations with a greater tendency to persist. Careful 
selection will also result in improved resistance to virus 
diseases, improved productiveness and an adequate degree 
of flowering. 

Microfilm $2.95; Xerox $10.15. 225 pages. 


EFFECT OF VARIATION IN CONCENTRATION 
OF POTASSIUM AND CALCIUM IN 
NUTRIENT MEDIA ON THE GROWTH, 
NUCLEOTIDES, NUCLEIC ACID AND PROTEIN 
CONTENT OF YOUNG CORN PLANTS. 


(L. C. Card No. Mic 61-175) 


Dayal Pherumal Motiramani, Ph.D. 
University of Illinois, 1960 


The effects of variation in the concentrations of potas- 
sium and calcium in nutrient media introduced by 
(a) changes in K/Ca ratios, and (b) independent variation 
of potassium and of calcium on growth, soluble nucleotides, 
RNA, and protein content of young corn plants were inves- 
tigated. 

Low K/Ca ratios in nutrient media caused conditions of 
incipient deficiency, although deficiency symptoms were 
not observed. The plants grown in the absence of potas- 
sium and calcium developed typical potassium and calcium 
deficiency symptoms and growth was retarded. 

The effects of potassium deficiency on total cytoplasmic 
and various fractions (cytoplasmic sap, mitochondria and 
microsomes) were as follows: 


(a) Total: (i) increased concentration of soluble nucleo- 
tides (SN), (ii) increased concentration of nucleoside 
diphosphates (particularly IDP or its analog) and 
decreased ratio of nucleoside triphosphates to nu- 
cleoside diphosphates, (iii) increased concentration 
of RNA, (iv) decreased RNA/SN ratio, and (v) de- 
creased RNA and protein per plant. 


(0) Cytoplasmic sap: (i) increased concentration of 
soluble nucleotides, (ii) decreased concentration of 
soluble RNA, and (iii) increased protein/RNA ratio. 





(c) Mitochondrial fraction: increased concentration of 
RNA and protein, and decreased protein/RNA ratio. 


(d) Microsomal fraction: decreased concentration of 
microsomal RNA and protein. 


The effects of calcium deficiency on soluble nucleotides, 
RNA, RNA/SN ratio, and protein content (total cytoplasmic 
and microsomal fraction) were similar to those induced by 
potassium deficiency. The other effects of calcium defi- 
ciency were (a) decreased concentration of mitochondrial 
RNA and increased protein/RNA ratio, and (b) increased 
concentration of soluble nucleotides in cytoplasmic sap 
with little change in soluble RNA. 

Addition of 0.0025 M potassium or calcium in respec- 
tive deficient nutrient media improved growth and reversed 
the changes brought about in soluble nucleotides, RNA and 
protein by deficiency conditions. There were small differ - 
ences caused by different levels of potassium or calcium 
(0.0025 to 0.01 M). RNA/SN ratio (based on total extract- 
able and cytoplasmic sap RNA and soluble nucleotides) was 
directly related to growth. 

Microfilm $2.75; Xerox $4.40. 82 pages. 


INFLUENCES OF SEEDING TIME, 
VARIETY AND OTHER FACTORS ON THE 
GROWTH AND MATURITY OF SORGHUM. 


(L. C. Card No. Mic 61-670) 


Vinod Harakhchand Shah, Ph.D. 
The University of Wisconsin, 1961 


Supervisor: Professor D. C. Smith 


Potential differences in growth rates and other agro- 
nomic characters of 18 sorghum strains were studied in 
successive field seedings made at 5-day intervals in the 
1958 and 1959 seasons at Madison, Wisconsin. Influences 
of temperature and daylengths at two temperatures were 
studied in greenhouse experiments. 

The number of days from seeding to emergence de- 
creased with a rise in mean temperature for the five- or 
ten-day period following seeding. Final plant height of 
sorghums seemed to follow the trend of rainfall rather 
than that of day-length or temperature. Height of tall sor- 
ghums varied more with seasons than that of short types. 
The days necessary to reach final height were fewer for 
grain sorghums than for forage and grass sorghums. 
Higher temperatures reduced the period required to reach 
final height. Over 64 per cent of the variations in days to 
heading for each strain, except for Piper and Sweet Sudan, 
was attributed to the differences in the mean temperature 
for one month following emergence. 

Regression coefficients of height, based upon inches or 
percentages of maximum height, on number of days from 
seeding provided a very effective basis for quantitative 
comparisons of growth rates. Separate regression coeffi- 
cients were calculated for a stage of slow early growth 
and for a subsequent stage of rapid growth in height. 

The growth rates as inches per day were increasingly 
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higher for short, medium and tall strains during both 
stages of growth. The sorghum strains differed in their 
comparative growth rates in both stage I and stage II. 

Short-growing sorghums had higher percentage rates 
of growth in stage I, irrespective of the earliness in head- 
ing. In growth stage II, however, the percentage growth 
rate was increasingly higher for late-, medium-, and 
early-heading strains. Sudangrass strains had compara- 
tively moderate rates of percentage growth during both 
stages. : 

Growth rates, based upon inches or percentage height, 
increased with the rise in temperature during both stages. 

The period from seeding to apparent maturity of early 
strains decreased progressively with successively later 
seedings, including June 26. The warmer and more humid 
season of 1959 reduced the growth periods of 100-day sor- 
ghums by about 20 days as compared to the 1958 season. 
Satisfactory temperature is the most important single 
factor limiting sorghum production in this area. 

Early maturing strains seeded as late as June 26 ma- 
tured reasonably well. Medium early strains matured 
satisfactorily when seeded about June 1 or earlier. Seed- 
ing these strains earlier than June 1 resulted in slower 
emergence, lower growth rates and longer periods to reach 
maximum height, heading stage and apparent maturity, and 
without appreciable gain in final height. 

There were no appreciable differences in the percentage 
germination of seeds when incubated at 70°F or 80°F al- 
though germination was faster at 80°F. Fresh sorghum 
seeds of some strains did not germinate well, whereas 
those of others germinated readily. 

Sorghums grew faster at 75°F than at 65°F under green- 
house conditions. Sudangrass strains grew much faster 
than sorghums at 65°F. Plants maintained at 65°F grew 
very rapidly for some time when moved to 75°F. 

The varieties of sorghums headed earlier under a 10- 
11-hour photoperiod than under a 16-hour photoperiod when 
grown at 75°F. The same varieties differed in their re- 
sponses to photoperiods at 65°F. 

Microfilm $2.75; Xerox $6.60. 138 pages. 


RESPONSE OF KENTUCKY BLUEGRASS 
AND VARIETY DELTA TO 
ENVIRONMENTAL FACTORS 


(L. C. Card No. Mic 61-208) 


James Lee Taylor, Ph.D. 
University of Illinois, 1960 


The response of Delta and Kentucky bluegrass to dif- 
ferent photoperiods, light intensities, temperatures, and 
soil moisture levels was studied. Three experiments were 
carried out; the first in the summer of 1959, the second in 
the fall of 1959, and the third in the winter of 1959-1960. 
Only the summer experiment was located out-of-doors. 
The plants were grown in glazed pots during the first and 
second experiments and in plastic pots during the third. 
During the first two experiments, the results were based 
mainly on clipping yields. In the third experiment, the re- 
sults were based on clipping, stubble, and root yields and 
on the carbohydrate content of roots and rhizomes. 


The results of the photoperiod studies showed that as the 





photoperiod increased, clipping yields increased, and root 
yields of plants grown at a temperature of 75°F. in the day- 
time and 65°F, at night decreased. 

The light intensity studies showed that clipping yields 
increased as the intensity of shading increased down to 
50% full sunlight. Plants grown under a 15-hour photope- 
riod involving 6 1/2-hours of a light intensity of 400 to 700 
foot candles compared with a lower light intensity (50 to 
75 foot candles) for the same length of time, produced a 
larger amount of clippings, stubble, total plant parts, and 
the highest percentage of carbohydrates under the higher 
light intensity. Root yields decreased under the higher 
light intensity. 

Temperature studies showed that clipping yields of 
plants grown at actual outdoor summer temperatures in 
the daytime and placed in a 50°F. refrigerator overnight 
were significantly smaller than yields of plants left out- 
doors at night. Plants grown under a 8 1/2-hour photope- 
riod and a constant temperature of 75°F. in the greenhouse 
yielded significantly more clippings than plants grown at 
lower temperatures (60°F. day, 50°F. night), although soil 
moisture influenced these yields to some extent. 

The effect of soil moisture level on plant growth was 
influenced by the photoperiod and temperature because of 
their influence on evaporation and transpiration. In the 
summer under a 15-hour photoperiod and actual outdoor 
temperatures, the largest amount of clippings was pro- 
duced by plants grown under the high soil moisture level. 
In the second experiment, clipping yields were generally 
higher under the medium and high soil moisture levels and 
a 15-hour photoperiod than under the low soil moisture 
level at both temperatures (60°F. day, 50°F. night; and 
constant 75°F.). In the third experiment with three soil 
moisture levels, there were no consistent differences in 
clipping, stubble, and root yields analyzed separately or 
together. There were also no significant differences in 
the carbohydrate percentages in the roots and rhizomes. 

Kentucky bluegrass produced a significantly greater 
amount of clippings than Delta. Roots and rhizomes of 
Delta contained a much higher percentage of carbohydrates 
under the 8 1/2-hour photoperiod than Kentucky bluegrass, 
but lower percentages under both 15-hour photoperiods 
involving 6 1/2-hours of relatively low light intensities. 
Delta also had slightly higher root yields under the 8 1/2- 
hour photoperiod than Kentucky bluegrass, but lower yields 
under both 15-hour photoperiods involving the relatively 
low light intensities. Delta contained the highest percentage 
of carbohydrates under the low soil moisture level while 
the highest percentage for Kentucky bluegrass occurred 
under the medium soil moisture level. These differences 
in clipping and root yields and in the carbohydrate per- 
centages present in the roots and rhizomes indicate that 
Delta is less adapted to low light intensities than Kentucky 
bluegrass. 

The over-all results indicate that Delta and Kentucky 
bluegrass are best adapted to different environmental con- 
ditions and these differences in their response should be 
considered in future turf studies. 

Microfilm $2.75; Xerox $6.40. 135 pages. 
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A METHOD OF BREEDING FOR 
RESISTANCE TO FUSARIUM 
AND BACTERIAL WILT IN ALFALFA 


(L. C. Card No. Mic 61-971) 


Marvin L Wilson, Ph.D. 
Oregon State College, 1961 


Major Professor: J. Ritchie Cowan 


Greenhouse and irrigated field experiments were con- 
ducted to evaluate the effectiveness of a modified recur- 
rent selection method of plant breeding for the development 
of strains and synthetic populations of alfalfa with increased 
resistance to fusarium wilt (Fusarium solani (Mart.) Appel 
and Wr.), bacterial wilt Corynebacterium insidiosum 
(McCulloch) Jensen), or a fusarium-bacterial wilt complex. 
Different methods of inoculation were also evaluated in an 
attempt to determine effective means of appraising resist- 
ance to these diseases. Disease classification was based 
on discoloration in the taproot which was determined by 
making a longitudinal cut through the entire crown and root 
of each plant (1 = healthy plant; 7 = dead plant). The work 
was done at the New Mexico Agricultural Experiment Sta- 
tion, University Park, New Mexico, during 1949-50 and 
1956-57-58-59. 

The split crown and root ball methods of inoculation 
were found to be effective for establishing fusarium and 
bacterial wilt in alfalfa. Both methods were equally effec- 
tive for establishing bacterial wi't, but the split crown 
method was superior for the development of the fusarium 
wilt organism. There was a relationship between the 
wound location and spread of disease organisms. Under 
fieid conditions plants inoculated with a mixture of fusarium 
and bacterial organisms were more severely injured than 
plants inoculated with either organism alone. 

A greenhouse test was.conducted to determine if differ - 
ences in resistance to fusarium wilt existed between and 
within strains and varieties of alfalfa. Differences in re- 
sistance were found to occur among the strains and varie- 
ties tested. New Mexico Common alfalfa was found to be 
the best source from which to obtain resistant stocks. 

The modified recurrent selection method used in this 
experiment consisted of utilizing the polycross test com- 
bined with a reselection program using New Mexico 
Common alfalfa as the original population. The gene fre- 
quency, in this variety, for resistance to these two diseases 
was low and individual plants selected for resistance to 
these diseases showed wide differences in their ability to 
transmit this resistance to their progenies. 

The breeding method used was successful in developing 
alfalfa strains and synthetic populations with a higher de- 
gree of resistance to fusarium wilt, bacterial wilt and the 
two diseases combined. Most of the increased resistance 
resulted from small increases in 1, 2 and 3 disease ratings 
with a large decrease in the number of 7 ratings. From the 
results obtained it appears that the recurrent selection 
method, as used in this experiment, would be effective for 
incorporating resistance to both diseases into one alfalfa 
variety. Microfilm $2.75; Xerox $6.00. 124 pages. 
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FACTORS CONDUCIVE TO POOR 
STOCK-SCION UNION AND VIRUS-LIKE 
SYMPTOM DEVELOPMENT IN DWARF PEACH 


(L. C. Card No. Mic 61-434) 


George N. Agrios, Ph.D. 
Iowa State University of Science and Technology, 1960 


Supervisor: Walter F. Buchholtz 


A number (up to 50 per cent) of peach trees propagated 
on two dwarfing rootstocks, Prunus besseyi and P. tomen- 
tosa, suddenly became diseased in middle or late summer 
of the first growing season. There was yellowing, red- 
dening and curling of the leaves, followed by stunting and 
sometimes death of the trees. The appearance of the 
trees and their distribution in the nursery block, together 
with the absence of any pathogen in any part of the dis- 
eased plants, suggested the possibility of a virus, and X 
virus in particular, being the causal agent of the malady. 

Virus transmission experiments were attempted in the 
greenhouse and in the field. Dormant buds were inserted 
on P. tomentosa and on Elberta peach trees in the green- 
house and buds from growing trees were inserted on P. 
tomentosa in the greenhouse and on peach-seedlings and 
P. serrulata in the field. A total of 314 transmission at - 
tempts were made but in none of them were any virus 
symptoms expressed. 

It was observed that the symptoms on diseased trees 
were similar to those developed on peach seedlings the 
stem of which had been damaged by wire girdling. Close 
examination of diseased trees revealed that the foliage 
symptoms were associated with weakness and discolora- 
tion of the graft union between the peach scion and the 
dwarfing understock. Longitudinal sections of the trees at 
the graft union revealed a characteristic line of discolored 
or dead tissue extending across the entire or most of the 
union area. Also gum secretion at the graft union of peach 
on P, tomentosa was frequently observed. This was evi- 
dence indicating that the disease resulted from stock-scion 
incompatibility rather than from virus infection. Such is 
supported by the fact that the percentage of diseased trees 
varied with the rootstock (32 and 45 per cent on P. besseyi, 
4 and 7 per cent on P. tomentosa), and with the variety of 
peach on the same rootstock (P. P, tomentosa), and also by 
the fact that excessive soil moisture resulted ina very 
high percentage of diseased trees. 

Since the stock-scion union of compatible combinations 
had been reported to be interfered with by the presence of 
certain viruses in either the stock or the scion or both, 
there was the possibility that such a virus effect might be 
more harmful in a not-so-compatible stock-scicn combina- 
tion. To test this possibility, equal numbers of virus-free 
and necrotic ring spot (NRS) virus-infected seedlings of 
peach, P. besseyi and P. tomentosa were budded with 
virus-free or NRS virus-infected Elberta peach buds in 
late July, middle August and early September. 

Counts of bud take and budling and tree stands during 
the spring and summer of the next growing season indi- 
cated that NRS virus, when present in the buds or in the 
rootstocks at the time of budding, interferes somewhat with 
the stock-scion union of peach on peach, P. besseyi and 
P. tomentosa. The virus effect was evident when only the 
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buds or only the rootstocks carry the virus. There was 
very little or no effect on bud take when both buds and 
rootstocks were infected with the virus. 

Budding in late July resulted in better bud take of peach 
on peach than did the buddings in August and September. 
The budding of peach on P. besseyi and P. tomentosa in 
August was as good as that in July. Budding in September 
resulted in very poor stands on all three rootstocks. 

Bud take percentage on P. besseyi (30.1 per cent) was 
much higher than that on P. tomentosa (10.7 per cent), but 
there were many more peach trees showing stock-scion 
incompatibility symptoms on P. besseyi (32 per cent) than 
on P, tomentosa (4 per cent). 

he Microfilm $2.75; Xerox $6.20. 127 pages. 


PHYSIOLOGIC SPECIALIZATION WITHIN 
SPHACELOTHECA REILIANA (KUHN) CLINT. 
ON SORGHUM AND THE BIOLOGY OF ITS 
CHLAMYDOSPORES IN THE SOIL 


(L. C. Card No. Mic 61-552) 
Ibrahim Aziz Al-Sohaily, Ph.D. 
South Dakota State College, 1960 


Supervisor: Professor George Semeniuk 


Corresponding to the title, the present study was con- 
cerned with two aspects. In the first of these, two chlamy- 
dosporous sori from corn were collected from California 
and Washington and 18 chlamydosporous sori from sorghum 
were collected from California, New Mexico, Texas and 
India. Chlamydosporous cultures or paired monosporidial 


cultures from these were hypodermically injected as de- 
sired into seedlings of one or more of four sweet corn 
varieties and 57 sorghum varieties. 

Chlamydosporous cultures from the two corn sources 
yielded head smut on three sweet corn varieties and not on 
any of 14 sorghum varieties. Cultures from 14 of 18 sor- 
ghum sources yielded head smut on Sugar Drip sorghum 
and on North Star sweet corn, while cultures from the re- 
maining four yielded head smut only on Sugar Drip sor- 
ghum. The 18 sorghum head smut cultures were differen- 
tiated on a set of five sorghum varieties, and comprised 
four races according to sources; (1) California, (2) Poona 
and Coimbatore 2, (3) Poona 2 and (4) Texas, New Mexico 
and Coimbatore 1. The difference between the sorghum 
and the corn head smut fungi accordingly was considered 
to be varietal, rather than racial as supposed by Reed. 

The sorghum and the corn head smut fungi were readily 
hybridized. Thirteen monosporidiai cultures from four 
chlamydospores of sorghum head smut and 17 similar cul- 
tures from five chlamydospores of corn head smut yielded 
108 compatible pairs, of which 105 were pathogenic on 
Sugar Drip sorghum and Golden Bantam sweet corn, while 
the other three were not pathogenic. The hybrids were 
less virulent than were either of the parents on their re- 
spective hosts. F, chlamydosporous cultures from three 
hybrids on Sugar Drip sorghum and from two on Golden 
Bantam sweet corn were pathogenic to both of these crops 
while a third from another hybrid on Golden Bantam sweet 
corn was pathogenic only on Sugar Drip sorghum. Intra- 
compatible sporidia from three F, chlamydospores repre- 





senting two hybrids yielded head smut on both Sugar Drip 
sorghum and Golden Bantam sweet corn, while similar 
sporidia from a fourth F, chlamydospore representing a 
third hybrid were non-pathogenic on either of the crops. 

In the second part of the study, chlamydospores germi- 
nated in soil by forming long multicellular hyphae, the 
lower cells of which were empty while the apical cells were 
filled with vacuolated or nonvacuolated protoplasm. The 
absence of sporidial formation may account for the low 
number of races found in this pathogen and for the apparent 
natural stability of the sorghum and corn head smut fungi 
as separate units. 

Chlamydospore abundance in soil affected the per cent 
incidence of head-smutted sorghum plants. Within limits 
the per cent incidence of head-smutted sorghum plants was 
linearly related to the logarithm of the number of chlamydo- 
spores in soil. The threshold number of viable spores 
necessary for infection being estimated at about 800 per 
gram of soil. 

The abundance of infectious chlamydospores in soil de- 
clined rapidly after 7 days to sub-threshold levels at a 
temperature of near-freezing, regardless of soil moisture. 
The decline at 10°, 20° and 30°C. and at soil moistures 
near the wilting point, 20%, 40% and 100% of field capacity 
was less rapid and in most instances did not rezch the 
threshold limit within 30 days. 

In supplementary studies sorghum seeds carrying 
52,631 or 404,578 chlamydospores per seed failed to yield 
smutted plants. A dominant form of resistance to head 
smut was contributed by FC 811 Feterita to a sorghum 
hybrid. Microfilm $2.75; Xerox $5.00. 98 pages. 


INFECTION AND DEVELOPMENTAL 
STUDIES ON USTILAGO NUDA 
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University of Minnesota, 1960 








A partial vacuum technique was developed by which 
wheat and barley could be successfully inoculated with a 
chlamydospore suspension of U. tritici and U. nuda respec- 
tively in the seedling stage. The method consisted in ger- 
minating the seed until the coleoptiles of the seedlings 
were about 3 cm long, cutting about 2 mm of tissue from 
the tips of the coleoptiles, immersing the seedlings ina 
chlamydospore suspension in water plus 0.02% Tween 20 
and finally placing these immersed seedlings under a 
vacuum of 28" Hg for 2 minutes. By suddenly releasing 
the vacuum, inoculation was effected. A maximum of 75% 
infection of bariey and 40% of wheat was obtained by this 
method. By comparison, hypodermic injection of inoculum 
at different stages of plant growth gave very low infection 
in barley--less than 1%. 

Temperature had a marked influence on the develop- 
ment of chlamydospores in loose smut infected wheat and 
barley plants. Smutted heads which were normal in sorus 
and chlamydospore formation were produced at 65°F. The 
leaves of some varieties of both cereals were also in- 
fected with smut at 65°F and varietal differences in sus- 
ceptibility to leaf infection were observed. At 75°F 
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infected plants of some varieties of both wheat and barley 
produced heads which had few sori and chlamydospores 
compared with the other normally smutted heads which 
were also produced at this temperature. Leaf infection 
was pronounced in some barley varieties at 75°F but none 
occurred on the leaves of wheat varieties used. At 85°F 
slender heads were produced on plants of both cereals in- 
fected with loose smut. These heads had few to no chla- 
mydospores on them and were light green in color. No 
leaf infection occurred in wheat at the 85°F temperature 
but many barley leaves were infected, long chlorotic 
streaks taking the place of the elongated black sori which 
occurred at the other temperatures. 

By transferring wheat and barley plants infected with 
loose smut from 65°F to 85°F and vice versa at different 
stages of host development from seeding to heading and for 
different lengths of time, inhibition of chlamydospore de- 
velopment could be caused. Five to 7 days at the 85°F 
temperature between the early plant elongation and boot 
stages of development were sufficient to produce this effect. 
A temperature of 85°F by day and 65°F by night from seed- 
ing to heading of wheat and barley varieties infected with 
loose smut resulted in a slight to moderate reduction in 
chlamydospore formation depending on the variety. The 
optimum temperature for growth of U. nuda in culture was 
68°F but good growth occurred also at 77°F. Higher tem- 
peratures were unfavorable for growth. 

Temperature influenced the relative heights which 
loose smut infected and noninfected wheat and barley plants 
attained both in the greenhouse and the field. 

An embryo technique for testing for loose smut in 
barley seed was developed by modifying and adapting a 
previously described method. Good correlations were ob- 
tained between tests by this method and field and green- 
house tests. In the field three rates of seeding were used 
but these did not influence smut percentages appreciably. 

The partial vacuum technique of inoculating seedlings 
with loose smut has many advantages over previously used 
methods. It is especially useful as a quick greenhouse test 
of varieties for their reaction to loose smut since inocula- 
tion to chlamydospore formation takes only 6 to 8 weeks by 
this as compared with several months to a year by the 
floral method of inoculation. 

Microfilm $2.75; Xerox $5.20. 102 pages. 


STUDIES ON THE NATURE OF FIELD 
RESISTANCE OF THE POTATO TO 
PHYTOPHTHORA INFESTANS 


(L. C. Card No. Mic 61-572) 


Kenneth Wayne Knutson, Ph.D. 
University of Minnesota, 1960 


A study was made of greenhouse-grown plants of 6 po- 
tato clones (Solanum tuberosum) to determine what charac- 
teristics contributed to their respective levels of field re- 
sistance to Phytophthora infestans, as indicated by the rate 
and amount of defoliation in field tests over a period of 
several years. 

The clones were compared with respect to (1) resistance 
to penetration by the pathogen and to its rate of spread in 
the leaves, (2) rate and amount of sporulation by the fungus 











and (3) leaf characteristics that might be associated with 
field resistance. In all inoculation experiments sporangial 
suspensions of isolates of race O, P. infestans were used 
as inoculum. 

Under the conditions of this study none of the various 
host factors investigated proved to be highly reliable indi- 
cators of the field resistance of the several clones, Ap- 
parently unknown environmental factors not controlled 
with the methods used in this study greatly influence the 
field resistance of certain clones. These studies empha- 
size the fact that reliable screening of potato populations 
for field resistance to late blight cannot be made in the 
greenhouse with methods presently available. 

In a general way the field resistance of the potato 
clones Pontiac, Sebago, Ostbote and selection 20-20-34 
were found to be associated with lesion size and rate and 
amount of sporulation. However, this was not true for the 
variety Cobbler. Thickness of epidermal layer, number of 
stomata and amount of intercellular spaces were not found 
to be associated with the field resistance rating of 5 potato 
clones. Injury of the top surface of leaves prior to inocu- 
lation increased infection on all varieties; the amount of 
increase tended to be greater on the variety Ostbote than 
on 3 other clones. Sporangial production on bottom leaves 
of the variety Sebago tended to be less than on middle and 
upper leaves. 

The variety Cobbler, susceptible under field conditions 
reacted like a resistant clone in several types of experi- 
ments: fewer sporangia and lesions were found on this 
clone than on the varieties Pontiac and Sebago, the latter 
known to be more resistant than Cobbler in the field. 

A three-fold increase in inoculum concentration re- 
sulted in about 14 and 2 times more lesions on Sebago and 
Pontiac respectively than on Ostbote indicating that inoc- 
ulum concentration is a variable responsible for apparent 
differences in resistance. 

Field grown plants of the varieties Cobbler, Pontiac, 
and Sebago transplanted to pots in the greenhouse were 
more susceptible than comparable plants of the same 
clones grown from seed tubers in the greenhouse. This 
was evidenced by more and larger lesions on the plants 
started in the field when all were uniformly inoculated and 
incubated under the same conditions. 

Microfilm $2.75; Xerox $3.60. 61 pages. 


HOST RANGE AND PROPERTIES OF 
POTATO VIRUS F, ITS EFFECT 
IN AMERICAN POTATO VARIETIES, 
AND RESISTANCE TO THE VIRUS. 
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German Franz Karl Kollmer, Ph.D. 
The University of Wisconsin, 1961 


Supervisor: Professor R. H. Larson 


Seven isolates of potato virus F were found to be iden- 
ticalinhost range. With some of the isolates, however, the 
symptoms in several of the susceptible plant species differed 
in severity. Among the newly found hosts, the susceptibility 
of crimson and subterranean clovers, to all isolates of 
virus F tested, was considered to be most significant. 
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All potato varieties tested were susceptible to virus F, 
and developed 2 basic types of symptoms, depending on the 
potato variety and the virus isolate involved. While 4 of 
the isolates caused only various degrees of mottle and 
necrotic spotting in all potato varieties inoculated, 3 of the 
isolates induced top necrosis in several varieties. This 
top necrotic reaction appeared to be dependent on low air 
temperature since it did not occur at temperatures of 28°C 
or higher. All of the isolates studied induced tuber nec- 
rosis in at least some of the potato varieties tested. The 
degree of necrosis ranged from near destruction of the 
tuber to slight internal necrotic spotting depending on the 
isolate and variety involved. 

Two of the less virulent isolates protected Saco potato 
from subsequent infection by each of 3 challenge isolates. 
A synergistic effect was observed on Samsun tobacco when 
either of 2 of the virus F isolates was combined with either 
of 3 isolates of alfalfa mosaic virus. Strains of some 
other potato viruses, including 2 strains of virus X did not 
induce a similar phenomenon in Samsun tobacco, Several 
common plant viruses failed to protect Early Calwonder 
pepper plants from infection with virus F. 

The physical properties of 5 of the virus F isolates 
were determined. The thermal inactivation points were 
found to range between 60°- 70°C, and the dilution end points 
between 1:100,000 and 1:1,000,000. The longevity in vitro 
varied somewhat from experiment to experiment, 30 days 
being the lower and 95 days the upper limit found. 

Plants of P.I. 197772, as well as a number of tuber 
bearing introductions of Solanum chacoense Bitt. resisted 
infection using 3 isolates of potato virus F. 

Microfilm $2.75; Xerox $4.40. 85 pages. 





INVESTIGATIONS INTO THE RESISTANCE 
OF COTTON TO ROOT-KNOT 
NEMATODES, MELOIDOGYNE SPP. 
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Norman Alton Minton, Ph.D. 
Auburn University, 1960 


Supervisor: E. J. Cairns 


Field and laboratory experiments were conducted to 
investigate the nature of resistance of cotton to root-knot 
nematodes. 

Seven cottons grown in field soil heavily infested with 
Meloidogyne incognita acrita Chitwood, 1949, were rated 
for the relationship of severity of galling to resistance. 
Their resistance ranged from completely susceptible to 
highly resistant in the following order: Rowden, Empire, 
Auburn 56, Clevewilt 6-3-7, Clevewilt 6-3-5, a wild 
Mexican selection, and a Gossypium barbadense Linn. se- 
lection. Root-knot resistance was found to be indirectly 
related to the number and size of galls. 

The root systems of cotton grown in field soil were 
evaluated to determine if extensiveness of the root systems 
were related to root-knot resistance. In general, a posi- 
tive relationship was found to exist between root-knot re- 
sistance and the larger size and coarser form of root 


systems. 
Greenhouse experiments using M. incognita (Kofoid and 











White, 1919) Chitwood, 1949; M. incognita acrita; M. are- 
naria (Neal, 1889) Chitwood, 1949; and M. javanica 
(Treube, 1885) Chitwood, 1949, indicated | that resistance 

in cotton was related to failure of the nematodes to develop 
and not to differences in numbers entering roots. 

Laboratory experiments with cotton seedlings ranging 
from highly resistant to highly susceptible indicated that 
resistance could not be attributed to lack of attractiveness 
of the roots to two selections of M. incognita acrita. 

Root-knot resistance could not be attributed to mor- 
phological differences in the primary roots of Auburn 56, 
Rowden, and G, barbadense. 

Histopathological studies of roots of Auburn 56, Rowden, 
and G. barbadense infected by M. incognita acrita revealed 
some major differences that appeared to be related to 
root-knot resistance. Roots of the highly resistant plant, 
G. barbadense, were more hypersensitive to root-knot 
nematodes. This resulted in more tissue necrosis and the 
trapping of more root-knot nematodes which were unable 
to complete their life cycle and reproduce. 

Nematode -induced hyperplasia, a factor in gall devel- 
opment, was less in the highly resistant plant, G. barba- 
dense, than in the more susceptible Auburn 56 and Rowden 
plants. 

Nematodes in the roots of the highly resistant cotton, 
G. barbadense, were usually oriented parallel to and within 
the stele, whereas in the two other less resistant varieties 
they were more often located outside and at an angle to the 
stele. This confinement to the stele appeared to be related 
to resistance in that the nematodes developed more slowly, 
fewer developed to egg laying females, and their being lo- 
cated deep in the roots would tend to delay escape of newly 
hatched larvae and secondary infection. 

Mineral analyses were made on non-infected plants and 
on plants infected with M. incognita acrita grown in a com- 
plete nutrient solution. The mineral contents of leaves, 
roots, and stems of non-infected moderately resistant 
Auburn 56 and highly susceptible Rowden plants were 
closely related, but differed significantly from those of the 
highly resistant G. barbadense. 

The mineral content of non-infected roots of Auburn 56 
and Rowden differed significantly from that of G. barbadense 
in nitrogen, phosphorus, potassium, calcium, and magne- 
sium. The level at which one or more of these elements 
occurred in the roots may be associated with the resistant 
factor. The alteration of the mineral content of cotton 
plants attributed to nematodes did not appear to be related 
to root-knot resistance. 

Microfilm $2.75; Xerox $8.20. 177 pages. 
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STUDIES ON THE PERSISTENCE OF 
CORYNEBACTE! SUM INSIDIOSUM 
IN SOIL AND OF AN ANTAGONISTIC 
VARIANT OF THE SPECIES 


(L. C. Card No. Mic 61-551) 


Gordon Albert Nelson, Ph.D. 
South Dakota State College, 1960 


Supervisor: Professor George Semeniuk 


Studies were conducted on the persistence in soil of 
Corynebacterium insidiosum, the alfalfa wilt bacterium, 
and on an antagonistic variant of that species. The per- 
sistence was followed by plate counting colonies from soils 
heavily inoculated with cells of this bacterium. The an- 
tagonistic variant of the species was studied directly and 
from cells or culture filtrates spot-planted on agar media 
containing seedings of other bacteria. 

Most cells of the wilt bacterium remained viable on 
glass surfaces for over 7 months at different temperatures, 
and in moist sterilized soil for over 72 days at room tem- 
perature. 

The cells persisted for only a few days in moist non- 
sterilized soil at room temperature, for 66 days in moist 
sterilized and non-sterilized soil at freezing or slightly- 
above freezing temperatures, and for over 5.5 months in 
very dry or moist soil at below-freezing temperatures. 

The bacterium persisted for a longer period in some 
soils than in others, regardless of the texture or pH of 
those soils. It persisted longer in moist sterilized soil 
than in a similar soil contaminated with a small amount of 
non-sterilized soil or a streptomycete. Soil microorgan- 
isms thus were considered responsible for the rapid de- 
cline of C. insidiosum in soil, with streptomycetes prob- 
ably contributing to the decline. 

The wilt bacterium did not persist over 30 days in wilt- 
infected alfalfa roots stored in a moist non-sterilized soil 
at room temperature. 

The antagonistic variant of C. insidiosum was proven 
such from morphological, cultural, serological, pathogenic 
and antibiotic sensitivity tests. It inhibited other cultures 
of C. insidiosum, but not itself. The other cultures of C. 
insidiosum were non-inhibitory to the antagonistic variant 
or to itself; hence, such cultures were termed non- 
antagonists. 

The inhibitory property of the antagonistic variant was 
exhibited by all cells of a culture, and it was stable on 
passage of the bacterium through alfalfa roots alone or in 
combination with a non-antagonistic culture of C. insidi- 
osum. The antagonistic and non-antagonistic cells were 
mutually compatible in such roots. 

The inhibitory intensity of the antagonistic variant 
varied among cells re-isolated from alfalfa roots where 
non-antagonistic cells were present. The intensity was 
less from old than from young cultures, less on peptone- 
containing than on peptone-deficient Burkholder’s agar 
medium, less on heavily seeded than on lightly seeded 
Burkholder’s agar medium, less on normal than on reduced 
agar concentrations in Burkholder’s medium, and less at 
well-below optimum than at optimum incubation tempera- 
tures. 

The inhibitory principle was extracellular, water- 
soluble and diffusible through agar. It was contained ina 
filtrate from Burkholder’s agar medium but not from 




















Burkholder’s broth medium. It passed through a fritted- 
glass but not a Seitz filter. The principle was precipitated 
by acetone, resistant to chloroform, not sedimented by 
high-speed centrifugation, and thermostabile over a pH 
range of 3.0 to 8.2. Short steamings of the filtrate doubled 
or tripled the effectiveness of the inhibitory filtrate, and 
rendered it susceptible to inactivation by aeration. 

The inhibitory range of the antagonistic variant was 
limited to cultures of C. insidiosum, C. michiganense and 
C. sepedonicum. One non-antagonistic culture of C. in- 
sidiosum slightly inhibited cultures of C. michiganense. 
Four cultures of C. michiganense markedly or slightly in- 
hibited the antagonistic variant and non-antagonistic cul- 
tures of C. insidiosum. The inhibitory effectiveness of a 
filtrate of one culture of C. michiganense was more than 
doubled by a short period of steaming. 

The inhibitor of the antagonistic strain of C. insidiosum 
was tentatively classed with the bacteriocins because of its 
similarity to this group of compounds, 

Microfilm $2.75; Xerox $5.80. 118 pages. 























GENETIC FACTORS CONTROLLING 
STEM RUST RESISTANCE IN 
KENYA FARMER WHEAT 


(L. C. Card No. Mic 61-584) 


Jacobo Ortega, Ph.D. 
University of Minnesota, 1960 


The wheat variety Kenya Farmer was analysed for 
chromosomes carrying genes for stem rust resistance by 
the use of chromosome substitution lines. These lines, 
which had been derived by substituting Kenya Farmer 
chromosomes into the highly susceptible variety Chinese 
Spring, were tested against 30 single pustule isolates of 
P. graminis var, tritici. The rust isolates were found to 
represent 14 different physiologic races. 

The Kenya Farmer chromosomes which carry genes 
for resistance to the isolates used are: VIII, [X, X, XII, 
XII, XVII, XVIII and XX. Chromosomes X and XVIII 
gave highly resistant reactions to all isolates against which 
they were tested. The gene or genes carried on chromo- 
some XIII conferred only partial resistance to all isolates 
used, The other chromosomes mentioned produced reac- 
tions which varied from highly resistant to completely 
susceptible. 

The tests of the F, progenies from the backcrosses of 
substitution lines VIII, X and XIII, indicated that resistance 
to the isolates used was phenotypically dominant. The F, 
progeny from the backcross involving chromosome XVIII 
gave susceptible reactions to the same isolates to which 
substitution line XVIII was highly resistant, indicating that 
the gene or genes for resistance carried on this chromo- 
some are recessive or at least did not produce any appre- 
ciable degree of resistance to the isolates used when in 
heterozygous condition. 

The tests of the F2 population from the backcross of 
substitution line X to Chinese Spring indicated that this 
chromosome carries two genes for resistance, so located 
on the chromosome as to behave independently. The data 
obtained from the tests involving chromosome XVIII and 
certain of the isolates, allude to this chromosome as the 
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probable carrier of gene Sr10, whose location has not been 
previously determined. 

The tests of the F; progenies from the intercrosses 
between substitution lines VII, XIII and XVIII against some 
of the rust isolates indicated interaction in the determina- 
tion of resistance between the gene or genes carried by 
chromosome XVIII with those located on chromosomes 
VOI and XII. 

The inconsistencies found in the behavior of the prog- 
enies from the backcrosses and intercrosses studied make 
it difficult to interpret the data obtained by simple genetic 
hypotheses. For example, the infection types observed in 
the F, generation from the backcross of substitution line 
XVIII indicate that the resistance conferred by the gene or 
genes on this chromosome was not phenotypically domi- 
nant. This observation, however, was not found to be con- 
sistent with any of the genetic hypotheses that might be 
applied to explain the results observed in the F2 population 
from the backcross mentioned. Similarly, the assumptions 
necessary to explain the results obtained from testing the 
F, generation from crosses between substitution lines 
XVI and VII and XIII cannot be employed readily to ac- 
count for the results obtained from testing the F2 genera- 
tions from the same crosses. 

Microfilm $2.75; Xerox $3.00. 53 pages. 


STUDIES CONCERNING EPIDEMIOLOGY 
OF BLACK STEM OF ALFALFA 


(L. C. Card No. Mic 61-590) 


Bobby L. Renfro, Ph.D. 
University of Minnesota, 1960 


Phoma herbarum var. medicaginis was isolated from 
96 per cent of 676 blackened stems of alfalfa collected 
from 13 north-central states of the United States during a 
6 year period, and from not less than 90 per cent of stems 
from any one state. Other fungi associated with stem 
blackening from all stems collected in the region and their 
prevalence in per cent were: Colletotrichum destructivum, 
41; Pseudoplea briosiana, 33; Cercospora zebrina, 10; 
Stemphylium botryosum, 7; Fusarium spp., 23; Rhizoctonia 























solani, 2; Verticillium sp., 2; and Helminthosporium sp., 
0.3. C. zebrina was isolated from 6 and 2 per cent of 
stems collected before June 15 in all years and 14 and 20 
per cent of stems collected after this date for the north- 
central region and Minnesota, respectively. 
Differentiation among symptoms on the basis of stem 
lesions caused by P. sherbarum var. oe C, de- 











was considered virtually impossible. No signs of the 
pathogens were produced after 6 weeks in greenhouse ex- 
periments and the size, shape, and color of lesions varied 
with temperature and in some cases with the genotype of 
the host. 

Kernels of barley and wheat provided excellent sub- 
strates for increasing inoculum of P. herbarum var. 
medicaginis and provided a replicate source of inoculum 
for future use. Spores of 3 isolates produced on wheat 
kernels, dried in the laboratory, and stored under refrig- 
eration at 3° to 5°C or -20°C retained.95 to 100 per cent 


viability after storage for 18 months. 








Effective methods were developed for producing dis- 
ease epidemics by P. herbarum var. medicaginis. The 
addition of the surfactants Alkanol WXN or Tween 20 to 
inoculum increased coverage of plant tissue and subse- 
quent infection. An initial wetting period of 2 days was 
optimum for leaf infection of plants when inoculated with 
an inoculum concentration of at least 25,000 spores per 
mm*, A3 day wetting period was required if a concentra- 
tion of 15,000 spores per mm‘* or less was inoculated onto 
plants. Infection of stems was not as readily obtained as 
that of leaves; an initial wetting period of at least 4 days 
was found to be optimum. Rubbing stems between the fin- 
gers with water before inoculation or wounding the stems 
by any of several methods to simulate field wounds in- 
creased infection. Lesions enlarged for at least 1 month 
in stem tissue. Disease development in alfalfa stems was 
enhanced by nightly re-wetting periods which simulated 
dew periods of plants grown in the field. Re-wetting treat- 
ments had only slight effect on disease severity on leaves. 

Dextrose and nitrogen sources added to inoculum in- 
creased disease severity compared to no nutrients added 
to inoculum, but the addition of sorbitol produced disease 
severities intermediate to nutrient additives and to no nu- 
trient added to inoculum. Dextrose was found to speed the 
rate of spore germination. Dextrose and fructose were 
identified on hydrolysis of the gelatinous matrix that sur- 
rounds the spores of P. herbarum var. medicaginis. 

Spores of P. herbarum var. medicaginis swell at a 
nearly constant rate for about 9 hours when placed in 
water. The average increase in width is from 1.8 to 2.8 
microns and in length from 5.4 to 6.5 microns. After 
about 8 hours in water the spores begin to germinate 
whether they are in water on plants or on slides. Soaking 
spores 8 hours before inoculating plants reduces the 
number of hours that plants are required to be in a moist 
chamber to obtain a given severity level and aeration of 
the spore suspension is not required during this period. 

P. herbarum var. medicaginis was most pathogenic at 
18° and 24°C; P. briosiana at 18°C; C. destructivum at 
24°C; and C. zebrina and 8. botryosum at 24° and 30°C. 

P. herbarum var. medicaginis was found to be dissemi- 
nated by wind currents, insects, and infested soil and 
water. Microfilm $2.75; Xerox $5.60. 115 pages. 




















VERTICILLIUM AND FUSARIUM WILTS 
OF CHRYSANTHEMUM AND THE USE OF 
CYCLOHEXIMIDE AS A CHEMOTHERAPEUTANT 


(L. C. Card No. Mic 61-947) 


Edgar Wesley Toop, Ph.D. 
The Ohio State University, 1960 


The main objective of this investigation was to examine 
the feasibility of chemotherapy as an alternative to plant 
indexing in establishing pathogen-free stock plants for 
propagation purposes. The strongly antifungal antibiotic, 
actidione, was used as the chemotherapeutant for the pos- 
sible control of the two fungal vascular diseases of chrys- 
anthemum, Fusarium wilt and Verticillium wilt. 

Studies were conducted (1) to establish the best inocu- 
lation procedure for the greatest and most consistent dis- 
ease development, (2) to determine the phytotoxicity of — 
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actidione to chrysanthemum cuttings, (3) to discover the 
fungitoxicity of actidione (in vitro) to the two fungal path- 
ogens, Fusarium oxysporum f, callistephi and Verticillium 
albo-atrum, and (4) to investigate the chemotherapeutic 
properties of actidione in the treatment of Fusarium and 
Verticillium wilts of chrysanthemum. 

Of the several inoculation procedures designed and 
tested, that of allowing initiation of new root growth in the 
rooted cuttings prior to pulling, dipping the roots in inoc- 
ulum, and replanting resulted in the greatest development 
of both Fusarium and Verticillium wilts. The procedire 
of holding the cuttings in refrigerated storage for one week 
prior to inoculation with Fusarium resulted in essentially 
no disease development. Repeated root injury prior to in- 
oculation did not have any significant effect upon slowing 
the development or reducing the incidence or severity of 
Fusarium wilt. 

Cycloheximide oxime could be administered through the 
roots of chrysanthemum cuttings in concentrations as high 
as 500 mcg/ml without causing marked phytotoxicity, 
whereas the parent formulation, cycloheximide, was toxic 
at this level. 

The fungus, Fusarium oxysporum f. callistephi, although 
inhibited at all concentrations of the two formulations of 
actidione between 25 mcg/ml and 1000 mcg/ml, was com- 
pletely inhibited in growth only at the 1000 mcg/ml level 
of cycloheximide. Verticillium albo-atrum was affected 
more strongly than the Fusarium pathogen, being com- 
pletely inhibited in growth at both 500 mcg/ml and 1000 
mcg/ml of cycloheximide. 

Neither formulation of actidione was effective as a 
chemotherapeutant, either as an internal prophylactic or as 
an internal eradicant, in the treatment of either Fusarium 
wilt or Verticillium wilt. 

Microfilm $2.75; Xerox $4.00. 75 pages. 

















HOST-PARASITE RELATIONSHIPS 
BETWEEN SOYBEAN AND 
RHIZOCTONIA SOLANI 


(L. C. Card No. Mic 61-686) 


Thomas Dean Wyllie, Ph.D. 
University of Minnesota, 1960 





Histological observations on the invasion of seedling 
Chippewa soybeans by Rhizoctonia solani indicates the 
pathogen enters the root in the following ways: 1) after an 
initial random growth on the primary root surface, a “my- 
celial mantle” is formed which increases in density and 
thickness approaching areas surrounding secondary roots. 
Fungal penetration and cellular invasion proceeds between 
the primary and secondary root and has been observed as 
deep as the endodermal cell layer. This invasion fre- 
quently ramifies several cell layers longitudinally; 2) sim- 
ilar cortical invasion occurs at wound sites; and 3) inva- 
sion occurs by direct penetration of the primary root 
epidermis with subsequent intra- and inter-cellular internal 
invasion of the cortical tissue. In all cases, discoloration 
of middle lamellar areas precedes actual mycelial invasion. 
Observations indicate that only under very severe infec- 
tions does mycelium of R. solani succeed in penetrating 
vascular tissues of the primary root. 








Studies on the response of soybean seedlings to meta- 
bolic by-products of R. solani indicates the pathogen pro- 
duces a toxic material that causes necrosis of seedling 
roots in the absence of actual contact with mycelium of 
R. solani. In general, the symptoms expressed varied 
with the | R. solani isolate used and ranged from nearly 
complete necrosis of the entire root system to partial ne- 
crosis of the primary root and some discoloration and 
inhibition of secondary roots to only inhibition and necrosis 
of secondary roots with no apparent discoloration of the 
primary root itself, to practically no effect. 

Histological studies demonstrated that discoloration of 
the secondary roots caused by metabolic by-products of 
R. solani was not superficial but rather could be observed 
throughout the entire diameter of the root as well as being 
detectable the entire length of the vascular elements of the 
secondary root to their point of origin in the primary root 
pericycle. 

Microscopic observations of fungus mycelium indicated 
that host root exudates had an effect on the growth habit of 
the fungus mycelium. Rather well organized vegetative 
structures appeared from definitely shortened side 
branches that resembled infection cushions or appressorial 
initials. Little or no effect was observed, however, on the 
growth pattern of the primary hyphal strand. 

Marked reduction in soybean emergence occurred when 
a highly pathogenic isolate of R. solani was used in com- 
bination with Meloidogyne hapla or or M. | javanica, indicating 
a synergistic disease syndrome. However, association of 
these nematodes with weakly or moderately pathogenic iso- 
lates of R. solani effects no striking increase in root rot 
severity. Microfilm $2.75; Xerox $3.00. 59 pages. 
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SATURATED WATER PERMEABILITY OF 
SOILS AS RELATED TO AIR PERMEABILITY 
AT DIFFERENT MOISTURE TENSIONS 


(L. C. Card No. Mic 61-953) 


Falih Khidir Al-Jibury, Ph.D. 
Oregon State College, 1961 


Major Professor: D. D. Evans 


The relationship between soil moisture tension and air 
permeability was determined for several disturbed soil 
samples ranging in texture from coarse sand to clay loam. 
For the same samples, the saturated water permeability 
was also determined. A characteristic curve for tension 
versus air permeability shows that a slight tension is nec- 
essary before the air permeability is different from zero. 
With increase in tension, the air permeability increases 
sharply and then levels off at approximately the value of 
the water permeability. The two are nearly the same for 
tensions greater than 0,1 bar unless cracking occurs, 
which happened for clay soils. 

Air and water permeabilities have also been determined 
for cores from natural soil in which the soil moisture ten- 
sion was known. The results were consistent with the 
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results for the disturbed samples in that at tensions above 
0.1 bar the air and water permeability were nearly the 
same, 

For a range of soils, the air permeabilities at tensions 
greater than 0.1 bar may be used to approximate the water 
permeability. The measurement of permeability with air 
rather than water has several advantages. 

Microfilm $2.75; Xerox $3.00. 55 pages. 


INCREASES IN EXCHANGEABLE POTASSIUM 
UPON DRYING OF SOILS AND CLAYS 


(L. C. Card No. Mic 61-954) 


David LaVere Carter, Ph.D. 
Oregon State College, 1961 


Major Professor: J. Lowell Young 


Horizon samples from nine soil profiles representing 
eight important Oregon agricultural soils were studied to 
measure changes in water soluble and exchangeable K 
levels that occurred with drying and to establish factors 
associated with these changes. The data indicated that 
most soils containing small or moderate initial levels of 
exchangeable K released K upon drying. Usually these 
same soils fixed K with moist storage. Some soils did not 
release K, but just the opposite, fixed K upon drying. 
Nearly all soils exhibited increases in water soluble K with 
drying. However, the levels of soluble K were extremely 
low and the increases observed were considered to result 
from layer silicate mineral degradation during drying. 

Wetting and drying cycles under laboratory conditions 
resulted in fixation of K under moist conditions followed 
by release of K with drying. Changes in exchangeable K 
during wetting and drying cycles were suppressed in some 
soils and enhanced in others by additions of AlCls. 

Seasonal changes in exchangeable K in Aiken soil under 
field conditions were not very marked. However, the mois- 
ture content never fell below 12 per cent during the season 
when samples were obtained. Nevertheless, there was a 
tendency for maximum levels of exchangeable K to occur at 
the minimum seasonal moisture level. 

Wetting and drying untreated standard layer silicate 
minerals resulted in wet fixation of K followed by K re- 
lease upon drying for montmorillonites, illite, biotite and 
prochlorite, but fixation with wet storage followed by addi- 
tional fixation with drying occurred with vermiculites. 
These results indicated that soils containing vermiculites 
would exhibit only K fixation whereas soils containing the 
other minerals studied would exhibit wet fixation followed 
by release of K upon drying. 

Drying K saturated layer silicates resulted in K fixation 
which was most pronounced in montmorillonites and ver- 
miculite. This process resulted in the conversion of ver- 
miculite to illite or mica and in partial collapse of mont- 
morillonite lattices. 

Drying Al saturated layer silicates containing fixed K 
in the presence of CaCl2 resulted in K release. This was 
probably a result of Al replacing fixed K. 

Additions of K to Al saturated montmorillonites, illite 
and vermiculite resulted in K fixation by all minerals. The 
formation of a 12.5 A° c-axis spacing with montmorillonites 





and vermicuiite was thought to be a result of Al precipitate 
forming in interlayer positions blocking collapse of the 
mineral lattices and forming interlayer spaces trapping K 
between uncollapsed lattices. This process was proposed 
as a separate mechanism for K fixation as distinct from 
the conventional concept of trapping K by mineral lattice 
collapse. 

Additions of Al to montmorillonites and illite pre- 
treated to fix K and to natural illite and biotite resulted in 
large releases of K from biotite without changing the X- 
ray diffraction pattern. From this study it was proposed 
that the release of K, and therefore increases in exchange- 
able K, resulted from Al moving to interlayer positions of 
layer silicate minerals and replacing fixed K during drying 
of soils. Microfilm $2.75; Xerox $5.60. 112 pages. 


A TEST OF THE DIFFERENTIATION 
OF THE SOIL SERIES WITHIN 
THE WILLAMETTE CATENA 


(L. C. Card No. Mic 61-967) 


James Albert Pomerening, Ph.D. 
Oregon State College, 1961 


Major Professor: Ellis G. Knox 


The objectives of this study were (1) to determine 
whether or not there are natural groupings of soil individ- 
uals within the Willamette catena population, and (2) to 
relate the conclusions conceptually to soil classification. 
Natural groupings would be those having definitive limits 
set by minima within frequency distribution tabulations 
for one or more properties common to the population. 
Such groupings might be suitable for classes in a soil 
classification system. 

A sample consisting of 114 individuals or soil profiles, 
and representing the five series--Willamette, Woodburn, 
Amity, Concord, and Dayton--was obtained from regularly 
spaced excavations along a 20-mile transect in northern 
Marion County, Oregon. Frequency distributions for over 
80 selected measurements made on each individual were 
tabulated, and suggested minima were tested by the Chi- 
square individual degree of freedom goodness of fit test. 
Means, standard deviations, and ranges of the selected 
characteristics were calculated for four main horizons of 
each series, and the differences between the means of ad- 
jacent series (ranked according to drainage class and 
claypan development) were tested by the t-test. The joint 
differentiating ability of several selected characteristics 
were tested by discriminant functions. 

The frequency distribution for depth to evidence of 
impeded drainage had three significant minima which 
nearly coincided with the arbitrary depth limits used to 
classify the individuals into the four natural drainage 
classes--good, moderately good, imperfect, and poor. The 
frequency distribution tabulations for cation exchange ca- 
pacity of the Bz horizon, and exchangeable magnesium of 
the Bs horizon each had one significant minimum that ap- 
proximately segregated the poorly drained individuals from 
the better drained individuals. 

Significant differences between the means of at least 
one of the four pairs of adjacent series were found for 56 
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of the measurements. Significant differences between the 
means of all four pairs were found for two character- 
istics--the exchangeable magnesium of the B; horizon, and 
the percentage of clay of the Bz horizon. Significant dif- 
ferences between the means of three of the four pairs were 
found for five characteristics--depth to evidence of im- 
peded drainage, pH of the Bs; horizon, cation exchange ca- 
pacity of the Bz horizon, exchangeable calcium of the Bz 
horizon, and carbon-nitrogen ratio of the A; or Ap horizon. 
Although the means between adjacent series were signifi- 
cantly different for many characteristics, the ranges of 
values between series generally overlapped so much that 
minima did not appear in the frequency distributions of all 
individuals combined. 

The results of the discriminant function analyses sug- 
gested the Willamette catena consists of five natural 
groupings. The 114 individuals were segregated into four 
natural groupings that corresponded to the four natural 
drainage classes by a discriminant function consisting of 





five variables related to the degree of impeded drainage 
such as depth to evidence of impeded drainage and Munsell 
hue and chroma measurements. The poorly drained Con- 
cord and Dayton individuals were segregated into two nat- 
ural groupings by a discriminant function comprised of six 
variables shown to be significantly different between the 
two series by the t-test. 

The evidence presented here for natural groupings of 
soils suggests that a large proportion of the recognized 
soil series are natural groupings. The series may not 
appear to be natural groupings according to any one char- 
acteristic. However, if the distribution of individuals from 
a mixed population were considered in n-dimensional space 
(where n is the number of definitive characteristics), cer- 
tain planes within the space would have minimal numbers 
of points. These planes would mark the boundaries be- 
tween natural groupings. 

Microfilm $2.75; Xerox $9.00. 196 pages. 


ANATOMY 


THE STRUCTURE AND COMPOSITION 
OF THE MAMMALIAN AMNION 


(L. C. Card No. Mic 61-677) 


Harish Chandra Varma, Ph.D. 
The University of Wisconsin, 1961 


Supervisor: Professor Harland W. Mossman 


This study of the mammalian amnion is based on ex- 
amination of the amnia of the rat and man in particular, 
and of the mouse, golden hamster, Canadian porcupine and 
guinea-pig in general. Rat amnion of known gestation age 
from day 10 to term was obtained by breeding Holtzman 
albino rats in the laboratory. The human material was 
mainly from the collection in the Department of Anatomy 
at the University of Wisconsin. Stages from 48mm 
(10th week) to term have been studied. Various histo- 
logical and histochemical methods were used. Obser- 
vations were made by both phase and electronmicro- 
scope. 

The mammalian amnion is composed of two layers - 
the epithelial (ectodermal) and the mesodermal. 

The epithelial layer consists of a single layer of cells 








which are squamous to begin with and turn cuboidal very 
soon, which shape they retain till the end. There are of 
course some regional differences. A special type of large 
cell with vacuoles is a characteristic feature of the epi- 
thelium. This is not a Hofbauer Cell. Electronmicro- 
graphs show the presence of irregular but constant micro- 
villi on the free surfaces of the epithelial cells. It is 
therefore suggested that epithelial cells may be trans- 
porting fluid from the amniotic cavity outward. 

The mesodermal layer consists of connective tissue 
fibers and of cells which are mainly of a fibroblastic nature. 
There is a definite “mesothelium” in the very early stages 
only. Thereafter the cells are dispersed in the connective 
tissue stroma without forming definite layers. Macro- 
phages are present in this layer. 

The connective tissue fibers form a spongework, and 
their thickness of this zone is directly related to the size 
of the fetus. It is suggested that the thickness of the am- 
nion might not interfere significantly with the transport of 
fluids or solutes in either direction on account of the 
spongy nature of the connective tissue. 

Phospholipids and also some non-acidic lipids are 
present intracellularly in both the layers of the amnion. 

Microfilm $2.75; Xerox $6.60. 138 pages. 
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SUKU RELIGION: A STUDY IN 
INTERNALLY INDUCED REINTERPRETATION. 


(L. C. Card No. Mic 60-6559) 


Igor Kopytoff, Ph.D. 
Northwestern University, 1960 


The study deals with the Basuku of southwestern Congo. 
After a brief historical and ethnographic introduction, the 
Suku belief system is examined in terms of several key 
concepts. ; 

Nzambi, “God,” the unknowable final cause of all things, 
is found to be a logical premise showing no integration 
with the other key concepts. 

The mikisi, usually described in the literature as “fe- 
tishes” or “medicines,” are objects with no volition of 
their own, acting mechanically according to definite rules, 
bringing particular diseases associated with them and 
curing them through an appropriate ritual. 

Kiloki, “witchcraft,” is an attribute of certain people 
on whom it confers special powers. As a rule, it involves 
a craving for “human flesh” which, the Basuku believe, is 
satisfied by obtaining victims in one’s own lineage. 

The powers of the living and dead bambuta, “elders,” 
over the juniors of their lineage are expressed in the con- 
cept of “protection” whose withdrawal results in the ex- 
posure of the juniors to misfortune and disease. 

Each of the above three concepts forms the core of a 
causative system which explains the occurrence of disease 
and death to the Basuku. While these causative systems 
are potentially independent of each other, they are usually 
seen as integrated into a larger system of causation. Of 
itself, this system is a closed one, similar observable ef- 
fects resulting from different unseen causes and their 
combinations. However, the Suku demands on this system 
of metaphysical explanation are strongly empirical since 
it is their guide to the counteraction of misfortune. It is 
shown that the diviner provides the necessary empirical 
key to the system and contributes to the maintenance of the 
belief in it. 

As an empirical guide to action, the system appears to 
have periodically failed, and the response to this failure is 
seen in three “anti-witchcraft” movements. An examina- 
tion is made of the circumstances that made the Basuku 
receptive to these movements, of the transformations which 
they brought to the “traditional” system of beliefs, and of 
the reasons for their eventual rejection. 

In conclusion, some of the theoretical implications of 
these internally induced reinterpretations of beliefs are 
presented and the effects of the latter on other aspects of 
Suku life are examiued. 

Microfilm $2.75; Xerox $9.45. 208 pages. 





GROUP RELATIONS AND SOCIAL CHANGE 
IN AN ANDEAN VILLAGE 


(L. C. Card No. Mic 61-727) 


Joan Snyder, Ph.D. 
Cornell University, 1960 


This study deals with the Westernization of a Peruvian 
highland village called Recuayhuanca, It is based on field 
research in the community in 1951 and 1952. Most 
members of the village, which is classified as Indian in 
terms of the Mestizo-Indian caste division of the area, are 
trying to gain acceptance into the non-indian group. This 
attempt to alter group membership is referred to as a 
process of assimilation. In contrast, the members of 
other villages in the area on which data are available are 
largely involved in a process of acculturation. That is, 
they are not trying to alter their classification as Indians 
but accept some outside ways. 

Examination of the groups with which the people of 
Recuayhuanca identify themselves in different areas of life 
indicates that they consider themselves members of 
various non-Indian categories on the basis of patterns of 
behavior shared with Mestizos. In general, they avoid, or 
prefer to avoid, association with activities defined as 
Indian. 

The Recuayhuanquinos’ concern with assimilation is 
analyzed in terms of two factors: status within their mem- 
bership group and the possibility of changing that member- 
ship. It is suggested here that Recuayhuanquinos are trying 
to alter their group affiliation because they occupy low 
status in Indian society. They are poor in the rural 
economy and therefore, lack the necessary means for 
achieving high status according to Indian standards. How- 
ever, they do not seek assimilation in the local area where 
the caste system prevents mobility. Only a few Recuay- 
huanquinos change in the highland area and in a very lim- 
ited way. Instead, they identify assimilation with the rela- 
tively open society of the coast. In comparison, other 
villagers who also go to work in the coastal areas and per- 
ceive the possibility of mobility there do not change their 
ways because they feel that they occupy a secure position 
within the Indian group and have no reason to leave it. 

As a result of their outside experience, many Recauy- 
huanquinos cannot be classified in terms of the Mestizo- 
Indian social division of the highlands on the basis of their 
behavior and self-concepts. However, they do not think of 
themselves as a group that is intermediate between Mestizo 
and Indian. Because they are not accepted into the non- 
Indian group of the area, they identify themselves with the 
working class of the coast and seek outward mobility there 
as individuals. That is, villagers who are prevented from 
moving up in the closed social system of the highlands 
reject it entirely and move into the open system of the 
coast. For those who cannot move literally, coastal society 
continues to be the important reference group. 
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ASTRONOMY 


HELIUM EQUILIBRIUM IN THE 
SOLAR ATMOSPHERE 


(L. C. Card No. Mic 61-833) 


Hollis Ralph Johnson, Ph.D. 
University of Colorado, 1960 


Supervisor: Visiting Lecturer R. Grant Athay 


The goal of the research reported in this dissertation 
is a quantitative understanding of the state of excitation of 
neutral helium in the solar chromosphere. Observations 
and theoretical computations are combined to determine 
the occupation numbers of the various atomic levels of Hel 
and set some limits on the physical conditions in the he- 
lium chromosphere. 

A summary of observations of neutral helium spectral 
lines is presented, including a detailed discussion of solar 
eclipse observations, the importance of the singlet-to- 
triplet intensity ratio being pointed out. Previous attempts 
to calculate the occupation numbers of the energy levels of 
helium are discussed, 

A steady-state approach to the problem of a radiating 
gas is reviewed. This method is then applied to a model 
atom of neutral helium, the radiation fields being used as 
parameters. The ionization equation for the ground state 
is shown for various opacities in the resonance lines and 
continua, and bj,1c is found. Results of the triplet calcula- 
tions agree very well with observation at all temperatures. 
Satisfactory results for the singlets are obtained only for 
certain values of the resonance-line radiation fields. 

A self-consistent procedure is applied to the singlets. For 
values of the electron density and scale length correspond- 
ing to a height of ~ 1500 km in the solar atmosphere (close 
to the maximum of the HeI emission), the singlet bj are 
obtained for each of several temperatures. It is demon- 
strated that only for optical depths less than ~ 100 in the 
first resonance line can satisfactory agreement with ob- 
servation be obtained. For the conditions assumed, this 
optical depth requires electron temperatures in excess of 
30,000". 

Additional evidence bearing on the temperature of the 
helium chromosphere is collected and found to be consistent 
with the previously set lower limit. From experimental 
data it is shown that the temperature over the height range 
1500-3000 km must be nearly constant and does not exceed 
the temperature at which Hell % Hell, which can hardly 
exceed 100,000°. Definite limits on the temperature range 
are thus obtained. 

The implications of these temperatures for computed 





turbulent velocities are discussed. Temperatures inferred 
from observed scale heights agree reasonably well with 
those previously obtained, without the introduction of tur- 
bulence. Moreover, a simple model based on hydrostatic 
equilibrium without turbulence and using temperatures 
consistent with the previously set limits is shown to be 
capable of duplicating within experimental error the 
temperature profile deduced from measurements of 5876 
Doppler half-widths. 
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A DETERMINATION OF LOWER LIMITS 
TO THE ABUNDANCE RATIO OF 
CARBON 12 TO CARBON 13 IN THE 
ATMOSPHERES OF G8 TO K5 
GIANT STARS 


(L. C. Card No. Mic 61-495) 


John David Schopp, Ph.D. 
Princeton University, 1954 


High dispersion spectrograms for twenty-eight red 
giant stars of spectral types G8 to K5 were taken at the 
Mount Wilson Observatory. Photoelectric color indices 
for these stars were measured at the Princeton University 
Observatory. Fe I lines depths were measured from trac- 
ings of the spectra, effective temperatures were deter- 
mined from the colors, and relative stellar LOG (x,/p,) 
values were derived from LOG (xo/p,) values for the sun. 
Using these data, pseudo-curves of growth were con- 
structed. Depth measurements were made on C’? N™ lines 
and on a feature coinciding with an expected C’* N“* line, 
all in the O,O band of C N near ’3883. When transformed 
via the pseudo-curves of growth, these depths yielded rel- 
ative numbers of absorbing molecules which made it pos- 
sible to determine lower limits to the abundance ratios of 
C* te <™. 

Of the twenty-eight stars, all but seven yielded lower 
limits appreciably higher than 4, the equilibrium ratio pre- 
dicted for material involved in the Carbon-Nitrogen cycle. 
The conclusion may be tentatively drawn that if this cycle 
has ever operated in the interiors of these stars, there has 
been little or no mixing between the interiors and the at- 
mospheres., The depth measurements show in addition that 
the C N band near (A 3883 reaches its maximum strength in 
normal red giants between spectral types KO and K2. 
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STUDIES ON THE OCCULT VIRUS 
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The purpose of this investigation has been to study with 
modern techniques, an epidemiological problem which was 
first explored some thirty years ago. The present experi- 
ments were planned to detect by both in vitro and in vivo 
methods survival of swine influenza virus in an occult 
form. 

In 1941 Shope surmised from his researches on swine 
influenza that the causative virus survives in the swine 
lungworm and its ova in a “masked” state, during interepi- 
demic periods. The earthworm in turn serves as an inter- 
mediate host for the lungworm. In its “masked” state, the 
presence of virus can not be demonstrated by immuno- 
logical methods or by usual virus isolation techniques. 

The “unmasking” or provocation of the swine influenza 
virus takes place in nature when a host with appropriately 
infected lungworms undergoes environmental stress and 
concurrent bacterial infection. Provocation accounts for 
the appearance of the “first case” ina herd. Transmis- 
sion of the disease then proceeds directly from pig to pig 
by aerosol. 

An in vitro technique which sometimes detects the pres- 
ence of non-multiplying virus is that of interference. In 
this series of experiments, interference was observed. 
Interference can not be claimed as proof of the presence of 
“masked” virus and the presence of a non-viral inhibitory 
substance native to the lungworm was not eliminated. 

Attempts to propagate the virus in lungworms and lung- 
worm tissues have not been conclusive. Virus persisted 
longer in a medium containing live lungworms than in ap- 
propriate control media. With one possible exception in- 
crease in titer was not shown. 

In vivo experiments were performed with swine taken 
by hysterectomy and deprived of colostrum. These ani- 


mals were used to repeat some of the experiments of Shope. 


Swine influenza as determined by a rise in antibody titer 
was successfully provoked in one of 19 swine. 
The concept of Shope of “masked” or occult virus is 
here confirmed by an independent investigator. 
Microfilm $2.75; Xerox $3.60. 64 pages. 





THE EFFECTS OF ANTIBIOTICS ON 
LACTIC STREPTOCOCCI AND 
LACTIC STREPTOCOCCAL 
HOST-PHAGE RELATIONSHIPS 


(L. C. Card No. Mic 61-942) 


Ross James Richards, Ph.D. 
The Ohio State University, 1960 


The ability of lactic streptococci, used commercially 
as starter cultures, to produce acid in the presence of low 
levels of antibiotics, is of interest to the manufacturer of 
cultured dairy products. In recent years, the incidence of 
starter culture failures has increased, but the reasons for 
such failures have not always been apparent. 

This study was undertaken to ascertain the suscepti- 
bility of lactic streptococci toward antibiotics and to inves- 
tigate the possibility of interactions between antibiotics and 
bacteriophage, which might explain the high incidence of 
starter culture failures in recent years. 

Cultures that had been trained to grow in the presence 
of low levels of penicillin, as well as cultures possessing 
a degree of natural resistance, were found to be unable to 
produce acid at a rate sufficient for industrial use. 

Sub-inhibitory concentrations of penicillin were shown, 
by turbidimetric methods, to decrease the time required 
for lysis initiation by a Streptococcus lactis host-phage 
system in broth. Oxytetracycline caused a delay in the 
onset of lysis, whereas streptomycin had no effect. The 
magnitude of the penicillin and oxytetracycline effects in- 
creased as the antibiotic concentration increased. 

The acquisition of penicillin resistance by certain 
strains of lactic streptococci resulted in changes in phage- 
host specificity patterns. Cells previously resistant to 
infection and lysis by heterologous phage became suscep- 
tible to the phage. The ability to withstand infection and 
lysis by homologous phage was not accompanied by changes 
in the cultures’ capacity to produce acid in a milk medium. 

By means of electron microscopy, differences in cell 
wall structures were demonstrated between penicillin sen- 
sitive and penicillin resistant cells of one S. lactis strain. 
Electron photomicrographs indicated that the cell walls of 
the antibiotic resistant cells were less rigid structurally 
and more susceptible to physical deformation than the cell 
walls of the antibiotic sensitive parent cells. 

Analysis, by paper chromatography, of bacterial cell 
wall amino acid contents revealed that nine amino acids 
were present in the walls of both penicillin resistant and 
sensitive cells. Quantitative determinations, by direct 
filter paper photometry, showed that the concentrations of 
all nine acids were lower in the penicillin resistant than in 
the penicillin sensitive cell walls. Statistically significant 
differences were shown for alanine, glycine, leucines and 
threonine. No qualitative or quantitative differences in 
amino acid content were detected between the cell walls of 
phage susceptible and phage resistant S. lactis cells. 
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AN IMMUNOCHEMICAL STUDY OF 
SOME EXTRACTS FROM BRUCELLAE 


(L. C. Card No. Mic 61-667) 


Louis Eugene Schneider, Ph.D. 
The University of Wisconsin, 1961 


Supervisor: Professor David T. Berman 


Representative strains of Brucella species were grown 
in Albimi brucella broth and killed by adding phenol to a 
concentration of 0.5 per cent. After removal of the cells 
by centrifugation, the broth supernates were filtered and 
then concentrated about 100-fold by simultaneous dialysis 
and pervaporation. The concentrates were centrifuged, 
and the supernates were subjected to immunoelectropho- 
retic analysis at pH 8.2 and ionic strength 0.04. The pre- 
cipitates were resuspended to the volume of the material 
which was centrifuged. Only those resuspended precipi- 
tates which demonstrated precipitate lines on double dif- 
fusion in agar were subjected to immunoelectrophoretic 
analysis. 

The supernates of B. melitensis 16M differed from 
those of B. abortus 2308S and B. suis 1330S in containing 
two antigens which migrated toward the cathode and pre- 
cipitated with antibodies absorbable by intact cells of B. 
abortus. The slower migrating antigen contained lipid, and 
was thought to be the AP or (PLAPS) isolated from B. 
melitensis by Miles and Pirie (Brit. J. Exptl. Pathol., 20, 
83, 1939). The analogous lipid-containing antigen of B. 
abortus and of B. suis was immobilized at the origin of the 
immunoelectropherogram. 

A supernate of B. abortus contained three diffusible 
antigens (III, IV, and V) which precipitated with antibodies 
absorbable by intact cells of B. abortus. These might be 
antigenic determinants from the antigen immobilized at the 
origin. 

Two antigens (I and II) were revealed which precipitated 
with antibodies not absorbable by intact cells of B. abortus. 
Both antigens migrated toward the cathode, antigen I being 
the more mobile. Antigen I was extracted in appreciable 
amount from B. abortus, in small amount from B. meli- 
tensis, and not from B. suis. Antigen II was present in all 
three strains. Antigen II from B. melitensis was precipi- 
tated with the bacterial cells when the broth culture was 
centrifuged at 50,000 rpm. The antigen was taken up by the 
water used to wash the cells, and it was found in the re- 
suspended precipitate, but not in the supernate of the prep- 
aration after dialysis-pervaporation. This proved to be 
the only significant finding from the resuspended precipi- 
tates studied by immunoelectrophoresis. Antigen II of B. 
abortus and B. suis was found in the supernate of every 
dialyzed-pervaporated preparation. 

Antigen II and the antigen immobilized at the origin 
were found in the supernate of a dialyzed-pervaporated 
preparation of B. abortus 11 which was not killed with 
phenol. The broth was treated with phenol to a concentra- 
tion of 0.5 per cent only after the living cells had been re- 
moved by centrifugation. 

Antigen II and the two electrophoretically mobile anti- 
gens which precipitated with absorbable antibodies were 
found in a hot water extract (80 C) prepared of lyophilized 
cells of B. melitensis 16M. This further indicated the 
probable identity of the mobile lipid-containing antigen 





with AP, for Miles and Pirie found that water at either 
100 C or at 56 C leaches AP from B. melitensis, the 
water at 100 C being the more effective. 

Both antigens I and II were present in the supernates 
of outdated U.S.D.A. B. abortus test tube antigen which had 
been concentrated 10-fold by pervaporation. These prepa- 
rations also contained a phosphorus-rich component which 
migrated toward the anode and was visible as an opaque 
white spot upon acid denaturation and drying of the agar 
electropherogram. Evidence for the possible identity of 
this compound as nucleic acid was obtained with the elec- 
trophoretic analysis of sperm deoxyribonucleic acid, which 
upon drying exhibited a white spot with a similar electro- 
phoretic mobility. The phosphorus-rich component from 
B. abortus did not form a precipitate arc on immunoelec- 
trophoretic analysis. 
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HOST-PARASITE RELATIONSHIPS 
AMONG GROUP A STREPTOCOCCI: 
PART I. HYALURONIC ACID PRODUCTION 
BY GROUP A STREPTOCOCCI. 

PART II. THE INFLUENCE OF SEX 
ON THE SUSCEPTIBILITY OF INBRED 
MICE TOWARD STREPTOCOCCAL INFECTION. 


(L. C. Card No. Mic 61-601) 


Donald Stewart Willoughby, Ph.D. 
University of Minnesota, 1960 


A study was made of certain aspects of host-parasite 
relationships involving group A streptococci. 

Factors affecting production of hyaluronic acid, the 
capsular material of group A streptococci, is reported in 
Part I. Interest in this substance stems from the possi- 
bility of it being responsible for retention of streptococcal 
protein in host tissues. On subsequent antibody formation, 
a resulting hypersensitivity reaction might explain the 
characteristic inflammatory lesions characteristic of 
rheumatic fever, one of the latent sequelae of Group A 
streptococcal infections. 

Comparing hyaluronic acid production by two strains of 
group A streptococci, it was found that glutamine and glu- 
cose were required for production by both strains. Intra- 
dermal passage in rabbits had little effect on hyaluronic 
acid production by the strain of Type 18 which had been 
isolated from an acute streptococcal epidemic. Organisms 
capable of producing increasing amounts of hyaluronic acid 
were isolated on successive intradermal passage of Type 
28, a laboratory stock culture and resulted in a decreased 
requirement of glutamine for maximum production. 

The growth rates of Type 18 and Type 28 cells were 
similar although Type 18 organisms produced the capsular 
material at a more rapid rate. 

Penicillin had no affect on hyaluronic acid production 
by either Type 18 or Type 28 cells. The implication of 
these results is discussed. 

The role of sex hormones as factors of host resistance 
to group A streptococcal infections is studied in Part II. 
An attempt is made to explain the observed difference in 
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susceptibility between male and female Balb mice toward 
infection by organisms belonging to Type 18, group A 
streptococci. The susceptibility of the more resistant fe- 
males was not decreased by bilateral ovariectomy but was 
slightly increased by treatment with testosterone. The 
resistance of male mice was not increased by treatment 





with natural estrogens or stilbestrol. Young male mice 
appeared more resistant than older mice and castration of 
older mice resulted in increased resistance. The pos- 
sible mode of action of testosterone in host resistance 
is discussed. 
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X-RAY INDUCED SEX-LINKED LETHAL 
AND DETRIMENTAL MUTATIONS AND 
THEIR EFFECT ON THE VIABILITY 
OF DROSOPHILA MELANOGASTER 
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In addition to lethal mutations there are also mutations 
that cause a decrease in viability, but are not completely 
lethal. These viability-reducing mutants are referred to 
as detrimentals, and are detected by a decreased number 
of individuals surviving to maturity. 

Investigations in the 1930’s by Timofeef-Ressovsky and 
Kerkis suggested that detrimentals induced by X-radiation 
were at least three times as frequent as complete lethals. 
More recent studies by Kafer have shown a lower propor- 
tion of detrimentals. Because of this disagreement, the 
present study was undertaken. 


Three different X chromosomes were used in this study: 


(1) a wild type (+) chromosome from the Canton-S strain, 
(2) Basc, or Muller-5 chromosome bearing the markers 
apricot eye (w*) and Bar eye (B), and (3) the asc chromo- 
some, which is the same as Basc except that it lacks the 
Bar eye. Heterozygous Basc/+ females were mated with 
irradiated + or Basc males. F, Basc/+ females were 
mated in single pairs with asc males. The relative pro- 
portions of Basc and + males in the next generation were 
counted. In half the experiments the Basc chromosome 
had been irradiated, in the other half the + chromosome 
had been treated. Radiation doses of 500, 1000, 3500, and 
7000 r were employed. The two kinds of irradiated males 
came from the same cultures and the F, females were of 
the same constitution in each experiment, though in one 
case tueir + chromosomes had been irradiated while in the 
other case their Basc chromosomes had been treated. 
Therefore any effects of irradiated autosomes were ran- 
domly distributed between the two experimental groups. 
The two kinds of males were irradiated simultaneously to 
eliminate any differential influence of dosimetry errors. 

It was found that lethal mutations were induced at a 
rate of .029 + .003 per 1000 r in Basc chromosomes and 
.020 + .003 in Canton-S chromosomes, a significant differ- 
ence. The frequency for the + chromosome is .pproxi- 
mately that found by other workers. 

The total decrease in viability in irradiated chromo- 
somes can be separated into two components, that due to 
lethal mutations and that due to detrimentals, which will 





be called the lethal (L) and detrimental (D) genetic loads. 
The D:L ratio was found to be .125. This is a low value, 
but in much better agreement with the recent studies than 
the earlier ones. 

An earlier study by Greenberg and Crow had found that 
the D:L ratio in homozygcus chromosomes from natural 
populations was not appreciably different than that for 
newly induced mitations in the earlier studies. The latter, 
being radiation induced, would presumably have a larger 
fraction of lethals than spontaneous mutations, because of 
a larger number of chromosome rearrangements and de- 
letions. Lethals should be eliminated more rapidly than 
detrimentals from the population by natural selection, so 
the results are puzzling. Greenberg and Crow suggested 
that this might imply a greater dominance of detrimentals 
than lethals, such that they are eliminated relatively 
faster. 

However, the present results together with those of 
Kafer suggest that the initial D:L ratio is much lower than 
reported by Timofeef-Ressovsky and Kerkis. The reasons 
for this discrepancy are not clear, but the newer results 
remove much of the basis for Greenberg and Crow’s sug- 
gestion. 

A recent investigation by Lindsley has shown that in 
addition to ordinary sex-linked lethals there is a group, 
about one fifth as large, that are lethal in XO but not XY 
males. These are mainly due to translocations, which 
would be rapidly eliminated in nature. Since these gener- 
ally caused a decreased viability in XY males, it must be 
that part of the detrimental load is due to this cause. 
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THERMIC CONTRACTION AND ELASTICITY 
IN THE CHINCHILLA AND RUMINANT 
TENDON FIBER AS INFLUENCED BY AGE 


(L. C. Card No. Mic 61-729) 


Paul Joseph Lupien, Ph.D. 
Cornell University, 1960 


The well known studies of Verzar and associates in 
Switzerland, have demonstrated the value of the tendons 
from the tails of experimental animals, such as rats, in 
measuring changes with age. Advantage is taken of the 
fact that collagen, an animal protein, will show character- 
istic changes with ageing, and that such changes may be 
measured quantitatively by heating the collagen fiber. 
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If for instance, a weight is attached to the collagen fiber, 
and the whole immersed in Ringers mammalian solution 
at a specific temperature, contraction and elasticity may 
be recorded. 

It was the purpose of this investigation to compare the 
tendon fibers of other species, chinchillas and ruminants, 
to determine if dietary variables and age might produce 
changes in the tendons similar to those reported for the 
white rat. 

In the case of chinchillas, 25 animals were fed a basal 
diet containing 0.5% cholesterol, and supplemented with 
either 0.1% corn oil, 0.2% niacinamide, or 0.1% iodinated 
casein. The experiment lasted 7 weeks. In the case of the 
ruminant, preliminary studies were made using tendon 
fibers of 2-week, 20-month and 18-year old animals. 

It was observed that the anatomy of the chinchilla tail 
did not differ greatly from that of the rat. The chinchilla 
tail possessed four tendon bundles similar in diameter to 
rat tendons. Contrary to rat and chinchilla tails, the ten- 
dons of the ruminant ran from vertebrae to vertebrae and 
not from vertebrae to the base of the tail. The tendon 
fibers were arranged more or less in a two-strand fashion 
resembling that of the tendon bundles of the other two 
species. 

As observed by other workers with the rat, both chin- 
chilla and ruminant tendon fibers showed definite changes 
in thermic contraction and elasticity with advancing age. 

Iodinated casein had no significant effect on the strength 
of the chinchilla tendon fiber, but it decreased the elasticity 
of the very young tendon fibers and increased those of the 
mature animal. 

A marked increase with age in the maximum weight 
the chinchilla and ruminant tendon fibers could lift without 
breaking was observed. Tendon fibers from old chinchillas 
lifted greater loads than rat tendon fibers of the same 
chronological age. On the other hand, tendon fibers from 
young rats possessed more strength than those of young 
chinchillas. 

A correlation was found between age and weight losses 
expressed as a percent of the initial weight, in the niacin- 
amide-fed group. No such correlation was observed in the 
animals fed corn oil or iodinated casein. There was a 
correlation observed between weight loss and percent elas- 
ticity in the animals fed the iodinated casein. 

It was concluded from the evidence presented, that io- 
dinated casein had a “rejuvenating” effect on the tendon 
fibers of the chinchilla only in so far as elasticity is con- 
cerned. What the specific role of iodinated casein is, in 
respect to the above findings, has not been determined. 
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MORPHOGENESIS IN PEDIASTRUM 
INCLUDING STUDIES ON DEVELOPMENTAL 
PHYSIOLOGY AND CELL WALL STRUCTURE 


(L. C. Card No. Mic 61-489) 
John G. Moner, Jr., Ph.D. 
Princeton University, 1953 


A study of several aspects of development in the green 
alga Pediastrum was made and information was presented 
bearing upon growth characteristics, external factors 








affecting growth, zoospore formation and release, the me- 
chanics of colony formation and the structure of the cell 
wall in this organism. 

1, The characteristics of growth and reproduction in 
P, duplex Meyen were studied in non-bacteria free cul- 
tures using large inocula of 5 c. c. of stock culture for 
every 50 c. c. of fresh medium. It was found that colonies 
grown under these conditions exhibited two phases of de- 
velopment; a latent period in which no colony production 
or swarming took place but during which the colonies grew, 
and a period of active swarming or burst phase during 
which all the cells of the starting colonies gave rise to new 
colonies. It was also shown that a heat stabile substance 
is present in aged medium which can, through an effect 
other than pH, alter the time at which colony production 
begins, the number of colonies produced and the size of 
these colonies in terms of cell number. The activity of 
aged medium was found to increase after treatment with 
high temperature. It was suggested that the length of the 
latent period of development is determined by the time re- 
quired for the swarming substance to reach a threshold 
concentration. The possible importance of such a sub- 
stance to free living forms of Pediastrum in nature was 
also discussed. 

2. During the active phase of swarmer production in 
P, duplex Meyen darkness at room temperature was inef- 
fective in postponing swarming 18-30 hrs. This was evi- 
dently due to the release of the swarmers in the dark. 
Although swarming could take place in the dark at room 
temperature, light was needed for the continued production 
of the zoospores. An efficient means found for postponing 
swarmer release was to place swarming colonies at low 
temperatures (1-4°C.). When these colonies were re- 
moved to room temperature and observed under light it 
was found that normal, active swarming resumed. This 
method was effective for 24 hrs. and possibly longer and 
resulted in the production of more swarmers if the cul- 
tures were kept in the dark than if they were kept in the 
light during the low temperature period. 

During colony formation in P. duplex Meyen it was 
found that vesicle size and shape played an important role 
in the guidance of plate development by causing the forma- 
tion of a ring of zoospores to serve as a foundation for the 
future plate. The maintenance of the ring and the forma- 
tion of the final plate was the result of zoospores com- 
bining end to end with one another. It was suggested that, 
under the guidance of vesicle shape and size, plate forma- 
tion was primarily the result of two properties: a general 
attraction between the zoospores and a polar adhesiveness 
of the zoospores. It was also suggested that either un- 
known factors guide prong formation or that the mode of 
attachment between zoospores must be very specific to 
account for the constancy of direction and level of prong 
formation in the peripheral cells. 

3, An electron microscope study was made of cell wall 
structure in six species of Pediastrum: P. duplex Meyen 
(from Malham) , P. duplex Meyen (from Tvarminne), 

P. tetras (Ehrbg.) Ralfs., P. Boryanum (Turp.) Menegh., 

P, biradiatum Meyen and P. species. It was found that all 
forms possessed a continuous, membranous cell wall 
structure. In P. biradiatum this structure was found to be 
fibrous and porous. While P. species showed only a mem- 
branous cell wall structure, the other forms, in varying 
degree and pattern, showed, in addition, a definite coarse 
network. In P. Boryanum the strands of the coarse network 
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appeared to be fibrous in nature. In P. duplex Meyen (from 
Malham) it was shown that the coarse structure exists in 
1 - 2 day old colonies and that it is not always present in 
0 - 22 hr. old colonies. A mechanism was proposed to ex- 
plain the origin of a coarse network. 
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THE EFFECTS OF HOLOTHURIN, 
A STEROID SAPONIN FROM 
THE SEA CUCUMBER, ON THE 
DEVELOPMENT OF THE SEA URCHIN. 
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George Daniel Ruggieri, S.J., Ph.D. 
St. Louis University, 1960 


Holothurin, a toxic steroid saponin from the sea cu- 
cumber, Actinopyga agassizi, has already been demon- 
strated to have a wide variety of pharmacodynamic actions, 
To obtain further information on the biological activity and 
possible mechanism of action of this important substance, 
crude Holothurin and two of its fractions, Holothurin A and 
Holothurin Fraction B, were tested in various concentra- 
tions on the developmental stages of the sea urchin, 
Arbacia punctulata. Purified saponin was used as a par- 
allel control in addition to the usual controls in sea water. 

Various developmental stages of the sea urchin were 
exposed to these test substances, both for short periods of 
time and continuously. Holothurin and its fractions were 
shown to be highly toxic, inhibiting development of the sea 
urchin at concentrations as low as 1/100,000 - 1/1,000,000. 

In higher dilutions, this animal saponin and its two de- 
rivatives produce an animalizing effect, indicating that 
they interfere with protein structures in the developing sea 
urchin egg. At still weaker concentrations this toxic me- 
tabolite produced radialized larvae and abnormal! plutei. 

In addition to these effects, inhibition of hatching and frag- 
mentation were sometimes observed. 

Only quantitative differences in action were found be- 
tween crude Holothurin and its two fractions. Crude Holo- 
thurin and Holothurin A produced similar results at corre- 
sponding concentrations, while both of these substances 
were effective in weaker concentrations than was Holo- 
thurin Fraction B. 

Although Holothurin and its derivatives are substances 
with high surface active properties, this physical property 
was not the primary factor in producing abnormal devel- 
opmental patterns. Saponin, also a surface active agent, 
did not produce similar modifications. 

Microfilm $2.75; Xerox $6.80. 145 pages. 








THE HISTOLOGY OF THE DIGESTIVE 
TRACT OF THE FRESH WATER 
TURTLE, CHRYSEMYS PICTA. 


(L. C. Card No. Mic 61-780) 


Kuriakose Varkey Thiruvathukal, Ph.D. 
St. Louis University, 1960 


The purpose of the present study was to investigate the 
microscopic anatomy of the digestive tract of Chrysemys 
picta. 

Animals were segregated into four groups and main- 
tained under conditions which resulted in the following 
physiological states: active feeding, active fasting, cold 
torpid (3° to 5°C) and animals reactivated from cold torpor. 

Tissues fixed in Bouin’s, Regaud’s, Zenker’s fluids or 
chilled acetone were sectioned at 5 to 8 microns and se- 
lectively stained with Hematoxylin and eosin, Bowie’s, 
toluidine blue and Periodic Acid Schiff. 

The mouth of the turtle has horny jaws. The tongue is 
broad, flat, non-protrusible and triangular. It has three 
types of papillae: filiform, fungiform and the circumval- 
late, and well differentiated taste buds. The tongue is a 
highly muscular structure. The duct of the simple 
branched tubuloalveolar mucus gland, opens to the surface 
epithelium near the trenches of the papillae. The mucus 
glands in the cold torpid animals tended to have fewer 
alveoli. 

The buccal cavity is lined with stratified squamous 
epithelium which has numerous folds characteristic of 
mucus glands. The posterior area is differentiated by 
means of pseudostratified ciliated columnar epithelium 
interspersed with numerous mucus secreting goblet cells. 
The esophageal mucosa is wavy in all cases except in fed 
animals. The upper esophagus has simple tubular glands 
while the posterior areas show an admixture of simple 
and compound tubular mucus glands. Mucin is scarce in 
the fed animals, abundant in the cold torpid turtles and 
decreased in the awakened and active fasted animals. 

The mucosa of the stomach is lined with simple tall 
columnar cells. The stomach has a well developed mus- 
cularis mucosa and muscularis externa. Gastric glands 
are abundant particularly in the fundus. The glands are 
compound tubular with three types of cells: mucous, chief 
and a few parietal cells. The stomachs of the experi- 
mental animals showed no particular variation from the 
“control” and “fed” animals. However, in the cold torpid 
turtles, neck cells of the body of the gland showed a pre- 
ponderence in the amount of mucin. The mucin decreased 
soon after awakening. The pyloric stomach has a sphincter 
adjacent to the small intestine. 

The intestine of the turtles can be differentiated into at 
least two areas: a duodenum and anileum. The intestinal 
mucosa is lined with simple columnar cells and goblet 
cells scattered over the entire mucosa. The mucosa has 
finger shaped projections, the villi. There are more villi 
in the ileum than in the duodenum. 

The colon has a beaded and bulged appearance in the 
feeding animals; and folds are present on the mucosal 
surface. In the cloaca the mucosal lining shows transi- 
tion from columnar to stratified squamous. There is 
an increase in the concentration of mucin in the fed and 
cold torpid animals. The cloacal aperture has an anal 
sphincter. In the outer anus, the mucosal surface 
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exhibits scaly fibers as in the case of thick skin. The 
anus in all cases showed a fairly good blood supply. 
Microfilm $2.75; Xerox $8.80. 195 pages. 


THE CHROMOSOMES OF MAN 
(L. C. Card No. Mic 61-848) 


Joe Hin Tjio, Ph.D. 
University of Colorado, 1960 


Supervisor: Professor Theodore Puck 


This investigation was undertaken to define the micro- 
scopic structure of the human chromosomes, to determine 
their constancy in various normal human tissues, and to 
search for possible chromosomal anomalies underlying 
selected human genetic diseases. Accurate methods were 
devised for delineating the human chromosomal comple- 





ment from cells grown in tissue culture. Analysis of the 
chromosomes of several normal subjects from thousands 
of cells taken from a variety of different somatic tissues 
revealed a constant chromosome number of 46, regardless 
of the age, or sex of the subjects examined, or the tissue 
of origin of the samples. Careful measurements of the 
lengths of each arm of each chromosome were performed 
which made possible characterization and identification of 
each of the members of the human chromosomal set in- 
cluding the sex chromosomes. The X chromosome in Man 
was shown to be approximately three times larger than 
the Y. Analysis of the chromosomes of avariety of patients 
revealed defective structures in the presence of the fol- 
lowing disease conditions: Turner’s Syndrome, testicular 
feminization, and Marfan Syndrome. 

The definition of the human karyotype thus achieved 
provides new tools for study of human genetic processes 
in normal and diseased situations. It also has prepared 
the way for analysis of human chromosomal structure at 
ultramicroscopic levels. 

Microfilm $2.75; Xerox $3.80. 68 pages. 
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DIFFERENTIAL CHIASMA FREQUENCIES 
IN SELF-POLLINATING AND 
CROSS-POLLINATING SPECIES 
OF THE GENUS GILIA 


(L. C. Card No. Mic 60-4916) 


Howard Stevenson Brown, Ph.D. 
The Claremont Graduate School, 1960 


The hypothesis that inbreeding species have a higher 
chiasma frequency than outcrossing species was tested in 
six species pairs of the genus Gilia, each of which con- 
sisted of a self-pollinating and a cross-pollinating entity. 
Material for study was handled according to accepted 
methods. Where possible, fifty pollen-mother cells from 
each species were examined and chiasma frequencies de- 
termined from diplotene through metaphase I. L:" ag 
meiosis, chromosomes contract, and due to terminalization, 
the number of chiasmata decreases. High correlation co- 
efficients between chiasma frequencies and chromatin 
lengths indicated a linear relationship which was analyzed 
by regression coefficients. 

Regression lines showed that the rate of terminaliza- 
tion was independent of chiasma frequency, which indi- 
cated that diakinesis and metaphase data might be ques- 
tionable. All previous data on differential chiasma 
frequency have been based on such data. In one compari- 
son of this investigation there is an indication that the 
self-pollinator may have a higher chiasma frequency than 
the cross-pollinator. The importance of early prophase 
analysis in future work on differential chiasma frequen- 
cies is indicated. 

Various methods of comparison were employed, and all 
evaluations generally support the hypothesis; however, 
none were statistically significant. Biologically, the dif- 





ferences are of a magnitude which could produce enormous 
exponential effects genetically on recombination and hence 
on evolutionary potential. 

The best evidence to support the hypothesis being tested 
was obtained from the comparison of Gilia splendens, a 
cross-pollinator of mountain distribution, and Gilia aus- 
tralis, a self-pollinator found on dry mountain ‘slopes and 
in the deserts. The results from this comparison corre- 
late very well with reports by workers concerned with 
other aspects of the broad problem of speciation. Desert 
species have been derived from ancestors adapted to 
moderate climates and sterility barriers have been built 
up, presumably, by cryptic structural differences in the 
chromosomes. Literature reviewed during this investiga 
tion indicates that structural differences have a marked 
effect on chiasma frequency. A speculative inference is 
drawn that increased chiasma frequency in Gilia self- 
pollinators is due to selected cryptic structural differ- 
ences. 

Environmental factors which affect chiasma frequency 
such as temperature, age, sex, and nutrition, are dis- 
cussed in relation to the validity of the data presented. 
All, except sexual differences, can be considered to have 
little effect on the results of this investigation. Evidence 
is presented from the literature which indicates a differ- 
ence in chiasma frequency in megasporogenesis and mi- 
crosporogenesis. Until chiasma frequencies in these two 
processes are correlated for each species, complete 
validity of the hypothesis in question can not be made. 

Microfilm $2.75; Xerox $5.60. 111 pages. 
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COMPARATIVE MORPHOLOGICAL AND 
PHYSIOLOGICAL VARIATION IN 
ARCTIC AND ALPINE POPULATIONS 
OF TRISETUM SPICATUM 


(L. C. Card No. Mic 61-690) 


Edward Ernst Cooper Clebsch, Ph.D. 
Duke University, 1960 





Supervisor: W. D. Billings 


The grass Trisetum spicatum (L.) Richt. is a widely 
distributed species complex of arctic, alpine, boreal, aus- 
tral, and subantarctic areas. The species was found to 
exhibit low cover and low density in samples of tundra and 
meadow vegetation from central Colorado to northern 
Alaska. The variety of habitats in which the species oc- 
curs is great, and includes fell-fields, snowbanks, gravelly 
floodplains, and rocky shores. Its main associates in 
western North America are ria digyna, Geum turbi- 
natum, Polygonum bistortoides, Poa alpina, and Salix 
reticulata. 

The species exhibits great morphological variation. 
Statistical analyses of measurements of morphological 
features showed that there was variable diversity within 
mass collections of specimens from different geographic 
areas. Variation between populations was, for the most 
part, greater than that within populations. An ordination 
of morphological features produced two apparent morpho- 
logical groups. There were few clinal trends among the 
morphological features which were measured. 

Groups of plants from several different geographical 
areas were assembled in growth chambers in which tem- 
perature could be controlled and in which thermoperiod 
and photoperiod were programmed. Regimes simulating 
arctic and alpine conditions at the middle of the growing 
season produced different phenotypic expression of a 
number of characters. Growth, as expressed by height, 
tiller production, and leaf production, was very different 
between populations. Growth rates of plants of a given 
population were lower under the simulated arctic regime 
than they were under the simulated alpine regime. Ver- 
nalization of young plants at 2° C. stimulated growth but 
did not shorten the vegetative period. Although growth was 
arrested at sub-freezing tempevatures, differentiation ap- 
parently continued, for flowering occurred very soon after 
temperature in the growth chambers was again raised 
above the freezing point. Without long periods of sub- 
freezing temperatures, flowering was sporadic in the 
growth chambers. All of the populations which flowered 
were found to be photoperiodically neutral. 

Seed germination proceeded well at constant 20° C. in 
most populations. Germination was poor or lacking in 
Alaskan populations at higher temperatures, and was con- 
siderably retarded in all populations at 10°C. No germi- 
nation occurred at 2° C., but germination in most popula- 
tions was stimulated by stratification at 2°C. One 
population required stratification or strongly fluctuating 
temperatures before germination proceeded well. 

Photosynthetic rates were comparable in plants from 
the field and from the growth chambers, but respiratory 
rates were higher in plants from the field. Light satura- 
tion of the photosynthetic process was higher among plants 
from alpine localities than among those from arctic re- 
gions. The effect of the arctic growth chamber regime 














was to reduce photosynthetic rates, elevate respiratory 
rates, raise the lower temperature compensation point, 

and lower the upper temperature compensation point. 
Plants from lower latitudes and lower elevations had higher 
upper temperature compensation points than did plants 
from higher latitudes and higher elevations. 

This species is believed to be a vigorous, rapidly 
evolving, and weedy one. It has relatively wide physiolog- 
ical tolerance at the individual, population, and species 
levels. Temperature at both extremes, rather than photo- 
period, is believed to be of paramount importance in the 
evolution of its distribution pattern. 


Microfilm $3.25; Xerox $11.50. 251 pages. 


PREFERENTIAL PAIRING IN STRUCTURAL 
HETEROZYGOTES OF ZEA MAYS 


(L. C. Card No. Mic 61-113) 


Gregory George Doyle, Ph.D. 
University of Tlinois, 1960 





The establishment of a quantitative relationship between 
the homology of two chromosomes and their pairing affinity 
at meiosis would aid in our interpretation of two natural 
phenomena -- the partial or complete failure of chromo- 
some pairing in some hybrids and preferential pairing in 
allopoiyploids. 

The pairing affinity of chromosomes can be measured 
by observing the univalent frequency in the meiosis of hy- 
brids and the degree of preferential pairing in polyploids. 
Preferential pairing manifests itself by a reduction in the 
multivalent frequency and by its effects on intergenomic 
gene segregation. However, these decreases in pairing 
affinity cannot be ascribed to defined differences in chromo- 
some structure and genetic material which have arisen 
during the course of evolutionary divergence because it is 
not possible to determine all the structural and genetic 
differences between the chromosomes of two given genomes. 

An experimental approach to this problem, as suggested 
by Dr. M. M. Rhoades, is to synthesize polyploids which 
are heterozygous for known chromosome structural rear- 
rangements and to determine the magnitude of preferential 
pairing. 

Such a known chromosome rearrangement is inversion 
3a (3L.4-.95). It is a paracentric inversion in the long 
arm of chromosome 3 of maize. 

Trisomes, triploids, and tetraploids were synthesized 
which were heterozygous for inversion 3a (In 3a) and 
normal chromosomes 3. In some cases the inverted seg- 
ment was marked with the gene A,, and in other cases with 
its recessive allele, a,. Corresponding controls which 
were heterozygous at the A; locus and possessed only 
normal chromosomes were also synthesized. 

Preferential pairing was detected in three ways: 

1, The effect on gene segregation. The phenotypic ra- 
tios of A to a in the progenies of controls and inversion 
heterozygotes were significantly different. For example, 
the test cross of AAaa tetraploids as the seed parent gave 
a ratio of 3.82 A: tla a in the controls and 8.26 A:1lain 
the inversion heterozygotes when the inverted segment 
carried the dominant allele. These results are expected if 
preferential pairing occurs. Structurally homologous 
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chromosomes pair preferentially together, i.e. with a fre- 
quency greater than random. If only homogenetic biva- 
lents were formed, then all the gametes would have the 
constitution of Aa. 

2. The effect on the trivalent frequency at the trisomic 
level. When there are three chromosomes present, two of 
which are structurally alike and one which is different, 
there will be a tendency for the odd chromosome to be 
represented as a univalent while the two similar chromo- 
somes form a bivalent. This is a cytological manifesta- 
tion of preferential pairing. The trivalent frequency of 
the control trisomes was 68.9%, while that of the inversion 
heterozygotes was 56.7%. 

3. The effect on the chromatid bridge frequency. Since 
a chromatid bridge is formed following crossing over be- 
tween paired inverted and standard segments (heterosyn- 
apsis), it follows that the frequency of chromatid bridges 
in a polyploid inversion heterozygote is a product of the 
frequency of heterosynapsis and the probability that 
crossing over will occur in the heterosynaptically paired 
region. The chromatid bridge frequency of the simplex 
(In/N/N/N) tetraploid, where the frequency of heterosyn- 
apsis is 100%, is used as a measure of the probability that 
a chromatid bridge will be formed following heterosynapsis 
in a duplex (In/In/N/N) where the frequency of heterosyn- 
apsis may vary from 66.7% to 0% depending on the degree 
of preferential pairing. The frequency of chromatid 
bridges in a duplex is twice the bridge frequency of the 
simplex times the frequency of heterosynapsis. An equa- 
tion may be set up and the value of heterosynapsis (h) de- 
termined. From the experimental data obtained, the value 
of h was found to be 22.8%. 

The frequency of heterogenetic bivalents in the tri- 
somic inversion heterozygotes was computed from genetic 


and cytological data (the trivalent frequency) to be 25.1%. 

Thus the quantitative relationship between the pairing 
affinity and the structural homology of chromosomes with 
regard to one known rearrangement has been determined. 
Microfilm $2.75; Xerox $4.40. 85 pages. 


ENDOGENOUS GROWTH-SUBSTANCES 
AND THE PHOTOPERIODIC CONTROL OF 
GROWTH IN BETULA PUBESCENS 
AND BETULA LUTEA 


(L. C. Card No. Mic 61-730) 


Makoto Kawase, Ph.D. 
Cornell University, 1960 








The growth of leafy seedlings of Betula pubescens and 
Betula lutea was studied under different photoperiod con- 
ditions. The endogenous growth-substances were ex- 
tracted and measured by the oat coleoptile elongation test. 

The concentration of growth--inhibitors increased in 
the growing points concomitantly with the number of the 
short days received by the plants. Cessation of growth 
occurred when the inhibitors had reached a certain level. 
Short day-induced, dormant plants had significant amounts 
of growth--inhibitors in the growing points. When the 
plants were returned to long days, the amounts of inhibitors 
in the growing points, gradually decreased and resumption 
of growth occurred. An interruption of the long night at 











mid point or the application of gibberellic acid nullified 
the effect of short days at the time these short days were 
given. Under these conditions, the plants continued to 
grow and the level of inhibitors in the growing points was 
also lowered. 

The degree of the short day--induced dormancy depends 
on the number of short days given. The greater the number 
of consecutive, short days, the longer it took to break dor- 
mancy with long days. Betula pubescens seedlings showed 
vigorous growth under 14-hour, 16-hour and 18-hour pho- 
toperiods. Under a sequence of long days (14-hour, 16- 
hour and 18-hour photoperiods) alternating with short days 
(10-hour photoperiod) the rate of growth varied markedly, 
being greatest under the 18-hour photoperiod and least 
under 14-hour photoperiod. 

The hypothesis was presented that a given photoperiod 
produces a specific ratio of destruction versus production 
of inh!bitors (this was abbreviated to D/P ratio). The D/P 
ratio is lower than 1, if the photoperiod is less than 
critical and higher than 1 if more than critical. Thus when 
short days induce dormancy in a plant, the production of 
inhibitors is greater than their destruction. The opposite 
situation occurs under long days. 

The extracts from growing points as well as from 
leaves, stems and roots had an inhibitory effect upon the 
elongation of oat coleoptiles. The inhibition produced by 
extracts from growing points was far higher than the in- 
hibition produced by extracts from other organs. Increase 
or decrease in activities of growth-inhibitors in the 
growing points due to short days or long days were very 
fast and those changes were recognized within 2 days of 
treatments. The greater accumulation of inhibitors in the 
growing points was thought to reflect a production of in- 
hibitors in situ. 

Growth-promoting substances did not seem to be the 
primary agents of dormancy. Three major inhibitory sub- 
stances were separated chromatographically. Among 
these, inhibitor H had the closest relationship with dor- 
mancy. Inhibitor H is heat stable and soluble in water as 
well as in many organic solvents, It is thought to be sim- 
ilar to the so-called “inhibitor 8” of other investigators 
mainly because of its Rf values and its acidic nature. 

Microfilm $2.75; Xerox $8.00. 173 pages. 





DEGRADATION OF CELL WALL 
CONSTITUENTS AND ITS RELATION 
TO GROWTH IN PEA SEEDLING EPICOTYLS 


(L. C. Card No. Mic 61-168) 


William Hayes Matchett, Ph.D. 
University of Illinois, 1960 


Uniformly labeled glucose-C** was supplied to pea stem 
tissues for periods of one and two hours. During this pe- 
riod and a subsequent period (which varied in length from 
four to eight hours and in which radioactive substrate was 
denied the tissues), incorporation of carbon 14 atoms into 
cell wall constituents occurred. Carbon 14 introduced into 
cell walls in this fashion was found to be subject to meta- 
bolic turnover. 

The extent of this turnover was found to be increased 
when test tissues were supplied with growth promoting 
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levels of indoleacetic acid. Conversely, when growth was 
inhibited by the presence of galactose or mannitol, the 
extent of turnover was decreased. 

Studies on uptake of calcium 45 confirmed and extended 
earlier work by showing that treatment of pea stem slices 
with growth promoting levels of indoleacetic acid results 
in an increased capacity for rapid uptake of exchangeably 
bound calcium ions. Studies on loss of calcium 45 ions by 
previously labeled pea stem slices confirmed and extended 
earlier work by showing that this loss is greatly enhanced 
by the presence of an exchangeable ion in the external 
fluid and very slightly enhanced by the presence of indole- 
acetic acid. 

Experiments designed to test for the effects of various 
exchangeably bound ions upon extent of carbon 14 turnover 
were performed. These studies revealed that turnover 
was increased by the presence of potassium ion or magne- 
sium ion and that in each case calcium ion would reverse 
the effect. 

The tip-burst phenomenon exhibited by growing pollen 
tubes cultured in artificial media is interpreted as evi- 
dence of partial dissolution of materials making up the 
structure of the primary cell wall of the pollen tube. Ex- 
periments designed to test the effects of various treat- 
ments upon frequency of tip bursting revealed: 


1, That a 30 minute period of anaerobiosis increased 
the frequency of bursts and that addition of calcium 
ions would partially reverse this effect. 


2. That the presence of potassium ions in the culture 
medium increased the frequency of bursts and that ad- 
dition of calcium ions would not reverse this effect. 


The results of the present investigation are discussed 
with reference to several hypotheses concerning the mech- 
anism of the laying down of new wall material and the 
mechanism of plasticization of the primary cell wall. It is 
suggested that the present results favor the concept of in- 
tussusception and that they indicate the existence of a 
causal relationship between degradation of the cell wall 
and plasticity of the cell wall. 

Microfilm $2.75; Xerox $5.60. 113 pages. 


A STUDY OF THE MECHANISMS(S) 
OF FLUORIDE-INDUCED CHLOROSIS 


(L. C. Card No. Mic 60-6233) 


David William Newman, Ph.D. 
University of Utah, 1960 


Chairman: Irving B. McNulty 


It has been established that various forms of fluorides 
can induce a chlorotic condition of leaves. The mechanism 
of this chlorosis is not known. 

In this study, leaf tissue was subjected to tissue culture 
in a medium containing a calcium-free, mineral nutrient 
solution with and without added fluoride. Following a spe- 
cific period of tissue culture in the above-mentioned media 
at a constant light and temperature, analyses were made 
on the chlorophylls and compounds associated with the 





chlorophylls, e.g., protochlorophyll, carotene, ether- 
soluble magnesium, total nitrogen, and total free amino 
acids. It was reasoned that by following the rate of change 
of the chlorophylls with respect to the rate of change of 
suspected chlorophyll precursors and other related com- 
pounds, a theory of the possible mechanism of fluoride- 
induced chlorosis may be proposed. 

It was discovered that fluoride reduces the leaf chloro- 
phyll content with increasing time of treatment. The effect 
of fluoride on the leaf chlorophylls was approximately 
equivalent to the effect of fluoride on the reduction of leaf 
carotenoids and total ether-soluble magnesium compounds. 

Similar to other types of leaf chlorosis, the fluoride- 
induced chlorosis resulted in an increase of free amino 
acids of the leaf without a concurrent change in the total 
leaf nitrogen content per unit dry weight of the leaf. There 
also seemed to be a greater correlation between the extent 
of the fluoride-induced chlorosis and the amount of phos- 
phate available to the plant or leaf tissue than with the 
amount of magnesium available. 

Microscopic examination of fluoride-treated leaves re- 
vealed a disruption of fluoride-treated chloroplasts, 
whereas nontreated chloroplasts remained intact during 
the period of tissue culturing. 

The results obtained indicate that possibly the fluoride- 
induced chlorosis results from protein protected inacti- 
vation of the pigment system. This is more of a nature of 
an inactivation rather than a simple inhibition of a single 
enzyme mediated reaction. 

Microfilm $2.75; Xerox $4.40. 81 pages. 


SOME ASPECTS OF THE ECOLOGY 
OF THE BRYOPHYTES IN THE 
THREE SISTERS PRIMITIVE AREA 


(L. C. Card No. Mic 61-966) 


Anna Alice Pechanec, Ph.D. 
Oregon State College, 1961 


Major Professor: William W. Chilcote 


1. One hundred fifty-five stands in the Three Sisters 
Primitive Area were studied as to species of trees, shrubs, 
forbs and terrestrial bryophytes, the cover of each being 
recorded. Altitude, slope, exposure and unusual ground 
conditions of each stand were noted. 

2. The area, except at lower Horse Creek, is not rich 
in bryophytes. Nevertheless, certain correlations between 
tree species and terrestrial bryophyte species are ap- 
parent. The stands were tentatively assembled in ten 
groups on the basis of these correlations. 

3. The correlations shown are: (a) Pseudotsuga 
menziesii-Thuja plicata-Acer macrophyllum with Mnium 

insigne; (b) Pseudotsuga menziesii-Thuja plicata + Abies 
grandis with Eurhynchium oreganum and Rhytidiadelphus 
triquetrus; (c) over-mature Pseudotsuga menziesii- anu 
plicata-Tsuga heterophylla with Eurhynchium ore 

(d) Tsuga heterophylla-Pseudotsuga menziesii with 
Rhytidiopsis robusta and Eurhynchium oreganum; (e) Picea 
engelmanni + + Abies amabilis and other tree species with 
Brachythecium hylotapetum-B. curtum forma; (f) Abies 
spp. with Bryum sandbergii; (g) Tsuga mertensiana and 
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Abies amabilis with Dicranum fuscescens; (h) Pinus 
contorta and Tsuga mertensiana with Polytrichum piliferum 
and P. juniperinum; (i) Tsuga mertensiana, Abies lasio- 
carpa and Pinus albicaulis with P. juniperinum and Poly- 
trichadelphus lyalli. 

4. Epilithic species are usually different than the ter- 
restrial species. They show some degree of correlation 
with tree species. Scleropodium caespitosum occurs in 
lower altitude stands having Pseudotsuga menziesii; 



































Claopodium crispifolium, Rhacomitrium spp. and Lescuraea 





spp. are more abundant at 3500-5000 feet, above the usual 
range of the Pseudotsuga. 

5. Epixylic species, except along lower Horse Creek, 
are scant. Dicranum fuscescens is the most wide spread 
of these. 

6. Corticolous species are abundant along lower Horse 
Creek but decrease rapidly in the drier stands. Hypnum 
circinale is the most widespread of these. 

7. Two groups of stands have very ft w bryophytes, ex- 
cept epilithic species. These are the south and southwest 
exposure stands and the stands on very steep hillsides, 
with heavy shade because of the many small trees among 
the very few, very large, fire-scarred Pseudotsuga 
menziesii. Microfilm $3.05; Xerox $10.80. 236 pages. 








ECOLOGICAL LIFE HISTORY OF 
CALIFORNIA SPECIES OF PEDICULARIS 


(L. C. Card No. Mic 60-4925) 


Elizabeth Fern Sprague, Ph.D. 
The Claremont Graduate School, 1960 


Chairman: Dr. Verne E. Grant 


The host-parasite relationships were investigated for 
seven species of Pedicularis in California. The species 
associated with moist habitats appear to be facultative in 
regard to the host. Two species living under conditions of 
maximum aridity for the genus, P. semibarbata and P. 
densi-flora, appear to be host specific. The former is 
always associated with Pinus ponderosa. The southern 
race is largely on Adenostoma; the north coastal race is 
typically associated with Arbutus menziesii and Quercus 
kelloggii; the Sierran race, P. d. subsp. aurantiaca, is 
host specific on Pinus ponderosa. 

Floral ecology of the seven species was investigated. 
Three species, P. dudleyi, P. crenulata and P. attollens, 
have mechanisms bringing about head pollination by 
Bombus, the basic mechanism for the genus. Two species, 
P. racemosa and P. groenlandica, require a learned reac- 
tion on the part of pollen-collecting bumblebees in which 
the proboscis is used as a lever, the lower lip is pushed 
back with mid or hind feet and the abdomen is curved under 
the pollen chamber. 

Pedicularis semibarbata is the first species reported 
to be pollinated by small bees. P. densiflora is pollinated 
by hummingbirds and is the only bird-pollinated species 
in the genus. It demonstrates the many adaptations char- 
acteristic of bird flowers: red color, long slender tube, 
no landing platform, abundant nectar and no odor. The 
flower color of the two subspecies approximates the color 
of the gorgets of their respective principal pollinators. 



































Pedicularis groenlandica and P. attollens are closely 
related sympatric species in the alpine zone of the Sierra 
Nevada. No hybrids between P. groenlandica and P. attol- 
lens have ever been found. Both are bumblebee plants. 
They are visited by the same species of Bombus but the 
mechanism of P. groenlandica brings about venter pollina- 
tion and that of P. attollens head pollination. Therefore a 
degree of mechicaical isolation exists between these two 
species. Furthermore, observations and analyses of 
pollen loads indicate that the bees exhibit a high degree of 
flower constancy. Therefore ethological isolation exists. 
Among other external barriers between the two species 
are partical ecological and seasonal isolation. 
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THE NUTRITION OF SPRUCE 
TISSUE CULTURES 


(L. C. Card No. Mic 61-674) 


Carol-Ann Elder Steinhart, Ph.D. 
The University of Wisconsin, 1961 


Supervisor: Professor Folke Skoog 


Cultures of Norway spruce (Picea abies (L.) Karst.) 
callus can be maintained indefinitely on medium supple- 
mented with an aqueous extract of malt. The purpose of 
this investigation was to identify the growth-promoting 
substances in the malt and to develop a synthetic medium 
for the cultures. Among the active constituents of the ex- 
tract were myo-inositol and certain amino acids. 

The effect of myo-inositol and other cyclitols on callus 
growth was studied. Although some myo-inositol was pro- 
duced by the tissue, a growth increase of 15-30 per cent 
resulted from addition of 100 mg/1 of this compound to 
the medium. Sequoyitol, a naturally-occurring mono- 
methyl ether of myo-inositol, was as active as myo- 
inositol itself. Pinitol, dextro-inositol, and scyllo-inositol 
also stimulated growth, but less than the myo- isomer. 
Quebrachitol, levo-inositol, and three synthetic isomers 
(epi-, muco-, and neo-inositol) were inactive. 

myo-Inositol was the only cyclitol detected in tissue 
cultured on standard medium. Most of it (85-90 per cent) 
was in free form. Analysis of callus grown on media con- 
taining other cyclitols gave no evidence that sequoyitol, 
pinitol, or quebrachitol was demethylated by the tissue to 
the corresponding inositol. Sequoyitol and pinitol were 
therefore active per se. 

Nitrate was inadequate as a sole nitrogen source for 
the cultures. Although ammonium nitrate was a better 
nitrogen source than nitrate alone, it also failed to support 
continuous growth. In contrast, casein hydrolysate, malt 
extract, arginine, glutamine, and urea, in that order, were 
excellent nitrogen sources both in the presence and in the 
absence of nitrate. The optimum level of arginine, gluta- 
mine, urea, or NH,NO; was 2-4 mM/1. 

Asparagine and aspartic acid stimulated growth ina 
concentration of 2-4 mM/1; phenylalanine, citrulline, and 
ornithine were slightly active at a level of 0.5 mM/1. 
Thirteen other amino acids, tested individually, inhibited 
tissue growth. 

In general, the same materials that supported continued 
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callus growth also stimulated initial formation of callus 
from seedlings. Stock cultures were established and main- 
tained on medium supplemented with casein hydrolysate, 
malt extract, arginine, urea, or a combination of urea and 
a mixture of amino acids patterned after the amino acids 
in malt extract. 

Microscopic examination of callus cultured on various 
media revealed marked differences in tissue organization. 
Callus grown on medium with arginine was differentiated 
into an outer region of tannin-filled cells, a cambium-like 
layer, and an inner region containing tannin-filled and 
clear cells, groups of tightly-packed parenchymatous 
cells, and clusters of tracheids. Tissue cultured on urea 
was similar, but the cambium was often absent. No cam- 
bium was found in sections of callus from medium con- 
taining malt, although the outer mantle of tannin-filled 
cells was prominent and there were clusters of tracheids 
like those mentioned above. Tissue grown on casein hy- 
drolysate exhibited the least differentiation; it consisted 
of clear and tannin-filled cells, but had no tracheids of 
distinct outer mantle. 

Ascorbic acid, biotin, riboflavin, pantothenic acid, nic- 
otinic acid, and pyridoxine were inactive at the lowest 
levels tested and toxic in higher concentrations. Thiamin, 
choline, and cysteine were also apparently inactive, al- 
though these compounds were added regularly to the 
culture medium and were not tested extensively. 

Of the inorganic nutrient solutions tested, the most sat- 
isfactory was that of Gautheret, as adapted by Loewenberg 
and Skoog. 

As a result of this work, a synthetic medium was de- 
veloped for the spruce cultures. It consists of inorganic 
nutrients, sucrose, naphthaleneacetic acid, kinetin, a cy- 
clitol, an organic nitrogenous supplement (arginine, urea, 
or a mixture of urea and amino acids), thiamin, choline, 
and cysteine. The requirement for the last three com- 
pounds has not been established. 
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THE CONIFEROUS ECOTONE OF THE EAST SLOPE 
OF THE NORTHERN OREGON CASCADES 


(L. C. Card No. Mic 61-968) 


Kenneth Charles Swedberg, Ph.D. 
Oregon State College, 1961 


Major Professor: William W. Chilcote 


The transition forest on the leeward Cascades slope is 
especially rich in coniferous species. An eighteen mile 





transect was established on a topographically uniform 
eastward slope in western Jefferson County, and system- 
atic sampling employed in collecting data for determina- 
tion of arboreal frequency, density, basal area, and size 
classes present. Vascular plants were collected and iden- 
tified. 

The forest analyzed varies from a sub-alpine fir- 
hemlock, mountain meadow, and cinder desert complex at 
6,000 feet through a closed canopy grand fir (Abies 
grandis) and Douglas fir (Pseudotsuga menziesii) stand to 
about 3,800 feet, a ponderosa pine stand to 3,000 feet, and 
into the western periphery of the juniper woodlands at the 
eastern terminus of the transect. 

The exclusion of fire within the last century has made 
possible forest succession where a fire maintained sub- 
climax formerly existed. This is resulting in replacement 
of whitebark pine (Pinus albicaulis) and lodgepole pine 
(P. contorta) by mountain hemlock (Tsuga mertensiana) 
and alpine fir (Abies lasiocarpa) between 3,800-4,800 feet. 
Grand fir is the major replacement for ponderosa pine 
(Pinus ponderosa), lodgepole pine, and Douglas fir above 
3,800 feet. 

Incense cedar (Libocedrus decurrens), Douglas fir and 
grand fir form much of the understory for the ponderosa 
pine stands below 3,800 feet, with the pine not reproducing 
effectively in the shade. Absence of fire thinning in many 
dense ponderosa pine sapling stands has resulted in their 
stagnation of growth. 

Other coniferous species found are dwarf juniper 
(Juniperus communis var. saxatilis) at high elevations in 
exposed sites, silver fir (Abies amabilis) in high elevation 
closed canopy forest, western white pine (Pinus monticola) 
in ravines and on shaded slopes at middle elevations, and 
western larch (Larix occidentalis) as a pioneer species in 
bottomlands. Noble fir (Abies procera), western yew 
































(Taxus brevifolia), Engelmann spruce (Picea engelmanni), 
western red cedar (Thuja plicata), and western hemlock 
(Tsuga heterophylla) are most frequently found on stream 














banks. Sugar pine (Pinus lambertiana) grows in a few 
mesic sites within generally more xeric areas. Western 
juniper (Juniperus occidentalis) forms woodland associa- 
tions with ponderosa pine and incense cedar in the dryest 
habitats studied. 
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THE QUANTITATIVE INSTRUMENTAL 
EVALUATION OF THE EFFECTS 
OF PHYSICAL TEXTURES OF LEAD OXIDES 
AND STORAGE BATTERY PLATES 


(L. C. Card No. Mic 61-127) 


Melvin Myron Goldstein, Ph.D. 
University of Illinois, 1960 


The purpose of these studies is to investigate the 
lead-oxygen system and the lead-acid storage battery 
using the techniques of x-ray diffraction, x-ray fluores- 
cence, differential thermal analysis, and stearic acid 
sorption surface area determinations. Highly quantitative 
particle size fractionations were made, and the effects of 
this variable on the above mentioned techniques were 
carefully studied. 

On the basis of the investigations performed, the fol- 
lowing conclusions have been drawn: 


1. The newly developed micro-sieves manufactured by the 
Buckbee-Mears Company of St. Paul, Minnesota have 
been critically tested and found capable of accurately 
separating powders into particle size fractions in the 
range of 20-90 microns. 


. The effects of particle size on quantitative x-ray dif- 
fraction & fluorescence and differential thermal analy- 
sis (DTA) have been studied intensively, and it has been 
found that as particle size is decreased: 


a) The intensity of x-ray diffraction peaks is greatly 
increased. 


b) X-ray fluorescence peak intensities are increased. 
c) Peak areas of DTA curves are increased. 


d) The precision of results using these methods is 
improved. 


e) Smooth and in some cases linear graphs represent 
the relations between particle size and peak areas 
and/or intensities. Interpolation upon these graphs 
yields values of the “effective” particle size in 
unground unfractionated samples such as storage 
battery plates. 


. The reproducibility and quantitative adaptability of DTA 
have been investigated, and the following conclusions 
have been drawn: 


a) DTA peak areas are directly proportional to the 
amount of thermally active material present in the 
sample. 


b) The reproducibility of absolute DTA peak areas is 
not precise enough for highly quantitative work. 


c) The ratios of DTA peak areas are highly repro- 





ducible, and the use of this peak ratio method could 
make DTA an excellent quantitative technique. 


4. The lead oxide system has been investigated using the 
techniques of x-ray diffraction and DTA, and the results 
show that: 


a) The thermal decomposition of positive battery plate 
material (mainly PbO.) is: PbO,— Pb;0,— PbsO« 
— red PbO— yellow PbO. 


b) The presence of PbO in a mixture of PbO,-PbO 
(such as in all charged positive plates of storage 
batteries) allows the thermal decomposition of 
PbO, to proceed at a lower temperature. 


By measuring the peak areas of DTA curves, it is 
possible to determine quantitatively, in a short 
period of time, the amounts of PbO, and PbO present 
in a powdered mixture, in contrast with the laborious 
and somewhat untrustworthy wet chemical method. 


d) Significant new light is thrown on many of the varia- 
tions in behavior of battery plates in terms of 
composition. 


. The stearic acid sorption method of determining sur- 
face areas has been studied, evidently for the first 
time for this system, and found to be a very simple and 
accurate technique. It gives results quite comparable 
to the well established BET (Brunauer-Emmett-Teller) 
method of gas adsorption isotherms (requiring highly 
specialized and complex apparatus) for solid battery 
plate samples. It is convincingly demonstrated that the 
physical texture of lead oxides and plates plays a tre- 
mendous role in the performance of the lead-acid 
storage battery for which, heretofore, attempts have 
been made to correlate only with chemical and electro- 
chemical data. The techniques of x-ray diffraction and 
stearic acid sorption were the most sensitive, of those 
used, for distinguishing between battery samples formed 
under different conditions. 

Microfilm $2.75; Xerox $5.20. 101 pages. 


THE X-RAY STRUCTURAL ANALYSIS 
OF BARIUM THIOSULFATE MONOHYDRATE 


(L. C. Card No. Mic 61-172) 


Bernard Lee Meyers, Ph.D. 
University of Illinois, 1960 


A complete x-ray single crystal structural analysis of 
barium thiosulfate monohydrate has been carried out, with 
particular emphasis on the structure of the thiosulfate 
group. 

Three independent methods of gathering intensity data 
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for this analysis were employed and critically compared. 
These were, (1), the classical film techniques employing 
Weissenberg and precession cameras with visual estima- 
tion of intensities compared with those of prepared 
standards, (2), proportional counter evaluation of intensi- 
ties employing the General Electric Single Crystal 
Analyzer, the SPG Spectrogoniometer and XRD-3 diffrac- 
tion unit coupled with the General Electric XRD-5 counting 
equipment, and (3), recording microdensitometer evalua- 
tion of precession camera patterns. The last two methods 
yielded structure factors agreeing within 6.3%. 

The barium thiosulfate monohydrate unit cell was 
shown to have the following dimensions; a, = 20.24A, 

b, = 7.26A, and c, = 7.32A. The crystal system is 
orthorhombic and systematic extinctions determine the 
space group as Din (Pbcn). A pychnometrically deter- 
mined density of 3.326 yielded an experimental 8.05 
molecules per unit cell, strongly indicative of a theo- 
retical 8. 

Two-dimensional HOL and HKO Patterson projections 
were employed to determine approximately the barium 
atomic coordinates, therefore fixing the vast majority of 
structure factor signs. Actual structural analysis was 
performed using HOL and HKO Fourier projections, (Fo); 
Fourier projections with the barium atom contribution 
removed, (F, - fp,), and difference syntheses (F, - F,). 
The Patterson and Fourier projections were calculated 
using the “Sindelfungen-Darmstadt-Pittsburgher” pro- 
grams modified by Shiono. 

Theoretical structure factors were calculated em- 
ploying the standard L8.M. program, available under the 
file number 8.4.001. All calculations were carried out on 
the University of Illinois LB.M. 650. The results of this 
investigation are summarized in Table 1. 


Table 1 


Barium Thiosulfate Monohydrate 
Complete Three Dimensional Atomic Coordinates 


x y Zz 
0.1640 0.7735 0.2043 
0.0300 0.1513 0.0537 
0.0817 0.3910 0.0846 
0.0652 0.5000 -0.0569 
0.0731 0.4812 0.2540 
0.1447 0.2883 0.0704 


0(H,0) 0.1347 0.1567 0.3373 


Because of the partly unresolved nature of the sulfur 
(II) peak in the HOL Fourier, it was necessary to estimate 
the z coordinate of oxygen (II). The y coordinate of this 
same atom was arbitrarily placed because of lack of 
experimental evidence to give a sulfur (II) to oxygen (II) 
bond distance of 1.41A. 

The water of hydration is coordinated to barium at a 
distance of 2.80A. Interestingly, the water molecule is at 
approximately the correct distances from oxygen (I) and 
oxygen (II) for hydrogen bonding, the distances being 
respectively 2.73A and 2.93A. The possibility cf simul- 
taneous hydrogen bonding to both oxygen atoms is ruled 
out because of the small oxygen (I)-water-oxygen (II) angle. 





The experimental bond lengths and angles of the thio- 
sulfate group are summarized in Table 2. These, despite 
the admitted limitations, strongly indicate the distorted 
tetrahedral nature of this group. 


Table 2 
Thiosulfate Bond Angles and Distances as Determined 
from HOL and HKO Projections 
Bond Distances 
S;-Sy 2.04A 
Sy -O; 1.35A 
Sy7Or; 1.41A 


Sr Orr7 1.48A 


Bond Angles 
S1Sy7Oy 106.8° 
S1Sy7Or1 105.5° 
S187 Or77 90.3° 
OySy7Or7 111.8° 
OrSr1 Orr 117.1° 
OyrSrrOrr1 113.6° 


Maximum errors are encountered in the suifur to 
oxygen bond distances which one would expect theoretically 
to be equal. A literature value of 1.43A is close to the 
average of the experimentally determined values. 

An R value of 17.9% was calculated employing 93 HOL 
reflections out of a total of 96 observed. Excluding 3 HKO 
reflections, the 107 remaining values gave an R of 20.1%. 
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GAS CHROMATOGRAPHIC INVESTIGATIONS 
OF CHLORINATED HYDROCARBONS 
AND ATTENDANT AIR SAMPLING TECHNIQUES 


(L. C. Card No. Mic 61-809) 


John Elvans Smith, Ph.D. 
University of Colorado, 1960 


Supervisor: Associate Professor Paul Urone 


Twenty-three organic solvents were investigated for 
their gas chromatographic behavior. The studies were 
primarily centered around eleven chlorinated hydrocar- 
bons. These chlorinated solvents were selected because 
of their toxicity to the human system and the frequency of 
their industrial application. It was found that a six-foot 
gas-liquid chromatographic column of paraffin wax 
operating at 97° centigrade effected excellent separation 
and resolution upon a mixture of all eleven solvents, 
utilizing helium as the carrier gas. A chromatogram for 
this mixture was obtainable in forty minutes. The sensi- 
tivity of analysis was found to extend within the range of 
one tenth to one one-hundredth of a micromole. 

Chromatographic columns of Apiezon L high vacuum 
grease and Halocarbon stopcock grease were found to be 
very good in performance with respect to the chlorinated 
solvents. Columns of tri-ortho-cresyl phosphate, Carbo- 
wax 4000, and Carbowax 20M were marginal in perform- 
ance. The Carbowax columns, however, were of interest 
due to their ability to effect elution of the solvents out of 
line with the pattern established by the other columns. The 
partitioning properties of the two Carbowaxes appeared 
almost identical 
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Fully corrected retention volume data for most of the 
twenty-three compounds were determined on the above 
six columns at 74 and 97° centigrade. With such informa- 
tion, plus calibration curves based upon both peak height 
and peak area for selected members of the group of 
chlorinated hydrocarbons, a system of qualitative and 
quantitative gas chromatographic analysis was developed. 
The chromatographic method of analysis represents a 
great improvement over standard wet chemical analyses 
in that it is more rapid, precise, and selective. 

Various systems were studied for their ability to 
effectively sample air contaminated with vapors of certain 
chlorinated hydrocarbons. A system was developed in 
which known trace amounts of a chlorinated hydrocarbon 
vapor could be introduced into a moving stream of air in 
a uniform fashion. A micro bubbler immersed in a cold 
trap and small metal tubes containing an active solid 
adsorbent were utilized to sample the contaminated air. 
Analysis of the trapped vapors in the bubbler was achieved 
by directly injecting a fraction of the liquid from the 
bubbler into the chromatograph. The metal sampling 
tubes could be directly connected to the chromatograph 
via a gas sampling valve. The trapped vapors within the 
tube were desorbed by heat and introduced directly into 
the carrier gas flow system for the development of a 
chromatogram. 

The micro bubbler proved a very efficient sampling 
device, but suffered the shortcoming of requiring rather 
large volumes of air for sampling purposes. This was so 
because only a small aliquot of the total amount of liquid 
within the bubbler could be taken for analysis. 

The solid adsorbents were not as efficient as the 
bubbler, but required only small amounts of air for 
sampling. Relatively small volumes of air could be taken 
because the total amount of material trapped within the 
sampling tube could be taken for analysis. Preliminary 
studies indicated that silica gel was the most satisfactory 
adsorbent for chlorinated hydrocarbons. Other solid 
adsorbents studied were activated cocoanut charcoal and 
Molecular Sieves 5A and 13X. 
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STUDIES ON HOUSE FLY STEROLS 
AND CHOLESTEROL-C“* METABOLISM IN 
HOUSE FLIES AND COCKROACHES 


(L. C. Card No. Mic 61-620) 


Hari Charan Agarwal, Ph.D. 
The University of Wisconsin, 1961 


Supervisor: Associate Professor John E. Casida 


Insects in contrast to mammals and most other organ- 
isms require dietary sterols for growth and development. 
This absolute dietary requirement for sterols has been 
considered as a manifestation of a partial or complete 
inability of insects for steroid biogenesis. Insects vary 
considerably in the nature of their diets and the sterols 





that will support their growth. A variety of sterols might 
therefore be present in insects. 

The nature of the sterols present in the various de- 
velopmental stages of the house fly, Musca domestica L., 
was investigated. The same sterol predominated in the 
eggs, larvae, pupal exuviae and adults. This sterol was 
isolated in pure form by adsorption chromatography, 
crystallization and derivative formation. Co-chromatog- 
raphy with cholesterol showed it to be slightly less polar 
than cholesterol. Differences from cholesterol were 
further noted in the melting points of the major fly steryl 
acetate and acetate dibromide, in the X-ray powder dif- 
fraction patterns of the sterol, its acetate and benzoate, 
and in the optical rotatory dispersion and nuclear magnetic 
resonance spectra of the steryl acetate. Elemental analy- 
ses, Liebermann-Burchard reaction, infrared spectra, 
optical rotations, dibromide formation and perbenzoic acid 
titration indicated the major fly sterol to be a C,,H,,O 
sterol with a double bond in the 5-6 position, but failed to 
differentiate it with certainty from a CogH4O or Cog H4gO 
sterol. A nuclear magnetic resonance spectrum of the 
major fly steryl acetate showed an absence of the terminal 
isopropyl group at C.;, present in cholesterol and other 
natural sterols. Sterols identical to cholesterol in the 
carbon structure to C., but with the side chain extended 
unbranched to C2og-C os have been prepared by other 
workers. The fly sterol differs in properties from these 
sterols with unbranched side chain. Branching in all the 
known natural sterols occurs at the C2, position. Thus the 
probable structure of the major fly sterol designated as 
“muscasterol” would be a sterol with the structure up to 
Cx, being similar to that of cholesterol and with the side 
chain starting at C2, being either -CH(C2Hs)2 or the a or 
8 form of -CH(CHs3)C2Hs. 

The other sterols from the fly larvae, pupal exuviae 
and adults in order of their elution positions, corresponded 
to methostenol (4a-methyl-A’ -cholesten-3 B-ol), A’- 
cholestenol, and 7-dehydrocholesterol in their chromato- 
graphic behaviour, Liebermann-Burchard reaction and 
ultraviolet absorption spectra. The “methostenol-like” 
sterol was not detected in the adult house flies. Fly eggs 
showed the presence of only the major sterol. 

The in vivo esterification of cholesterol-4-C™ and 
hydrolysis of cholesteryl-4-C™“ acetate in the house fly 
and American cockroach, Periplaneta americana (L.) were 
investigated. The hydrolysis was more rapid than esterifi- 
cation, and the roach was more active than the house fly in 
this respect. In both cases a “cholesterol-like” sterol, 
more polar steroids and a steryl ester less polar than 
cholesteryl acetate were recovered. The in vivo balance 
of sterol and its esters was found to be disturbed by 
thiocholesterol and DDT (2,2-bis-(p-chloropheny]l)-1,1,1- 
trichloroethane). 

Metabolism of cholesteryl-4-C™“ acetate was studied 
in a complete life cycle of the house fly. There was no 
conversion of cholesterol to any of the minor sterols and 
probably not to the major sterol which differs from 
cholesterol However, in the eggs, larvae, pupal exuviae 
and adults more polar C-labelled steroids were formed. 
The naturally occurring sterols in the fly were not de- 
rived from cholesterol and their origin remains unknown. 

Nymphs of the American cockroach were similarly 
studied for their natural sterols and the metabolites 
resulting from cholesteryl-4-C™ acetate. Their major 
sterol again was not cholesterol but was slightly less polar 
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than cholesterol In contrast to the fly, however, the 
roach nymph major sterol appeared to be formed from 
cholesterol. Other sterols from the roach nymphs 
behaved similar to A "-cholestenol and possibly 7-dehy- 
drocholesterol in chromatography and the Liebermann- 
Burchard reaction. A last chromatographic fraction 
representing both natural and C“ materials consisted of 
more polar steroids. The roach nymph feces contained 
the same sterols present in the nymphs, but in addition 
contained a C’* peak corresponding in chromatographic 
behaviour to coprosterol, and a second fraction without 
any radioactivity corresponding to methostenol. It appears 
that roaches convert cholesterol into their major sterol, 
more polar steroids, and a “coprosterol-like” sterol 
which is excreted in the feces. 
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THE LOCALIZATION, PURIFICATION AND 
CHARACTERIZATION OF DIAMINE OXIDASE, 
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Chairman: Byron E. Leach 


In this study three aspects of diamine oxidase were 
investigated. The first was the localization of diamine 
oxidase in brain tissue of cattle and monkeys. A technique 
was developed for the estimation of diamine oxidase 
activity of brain homogenates, and the parameters of this 
method were tested. By using this method, it was found 
that there were significant differences in the levels of 
diamine oxidase activity in the different brain areas 
examined. The areas with high levels of activity were 
also those areas which showed activity when histamine 
was injected in vivo. Although this does not prove that 
histamine is a synaptic mediator, the evidence for it 
having some important role in brain function has been 
strengthened. 

The second aspect of diamine oxidase studied was its 
isolation and purification. As a source, the human placenta 
was used. The advantage of using this material was two- 
fold. One, it is a plentiful supply and a rich source of 
diamine oxidase, and two, it is a human source and pro- 
vides an enzyme useful for possible clinical use. The 
first step in the purification procedure was the prepara- 
tion of an acetone powder. This yielded a product which 
was stable for several months. For further purification, 
this material was subjected to a salt fractionation followed 
by a gel filtration and finally chromatography on an alumina 
column. The eluate could be used as such, or lyophilized. 
A 160-fold purification was obtained in 48% yield. 

The final aspect of diamine oxidase studied was the 
characterization of the purified material The effects of 
substrate concentrations, enzyme concentrations, hydro- 
gen ion concentrations, and temperature were investigated, 
as well as the effect of some inhibitors. The characteris- 
tics of this enzyme were compared with diamine oxidase 
from other sources. 
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THE ROLE OF PECTIC ENZYMES 
IN SUSCEPTIBILITY AND RESISTANCE OF 
PLANTS TO FUSARIUM AND VERTICILLIUM 
WILT DISEASES 


(L. C. Card No. Mic 61-633) 


Dawson Charles Deese, Ph.D. 
The University of Wisconsin, 1961 


Supervisor: Professor Mark A. Stahmann 


The adaptive nature of pectic enzymes and their func- 
tion in Fusarium wilt initiated a study of enzyme formation 
by Fusarium oxysporum f. lycopersici grown on suscepti- 
ble and resistant tomato stem tissues. The fungus pre- 
grown on glucose and/or pectin was inoculated on propylene 
oxide surface-sterilized, living stem tissues from tomato 
plants. Growth of fungus on both varieties was the same. 
Pectic enzymes in aqueous extracts were determined by 
methods of Kertesz. Pectin added to glucose induced 
pectic enzyme formation. Pectin methyl esterase formed 
on both varieties was about the same; pectic depolymerase 
(DP) activity was 3 to 4 times greater on susceptible than 
on resistant tissues. In Fusarium wilt of tomato suscepti- 
bility seemed correlated with an increase in pectic de- 
polymerase whereas suppression of this enzyme suggested 
a basis for genetic resistance. 

Pectic enzymes in juice expressed from stems of 
healthy and infected, intact susceptible and resistant 
tomato plants were studied to obtain additional information 
on biochemistry of Fusarium wilt and varietal resistance. 
Upper and lower halves of stems from healthy and infected 
plants from inoculated cut seedlings grown under controlled 
conditions were analyzed. Pectic depolymerase activity 
and reducing sugars were determined by the dinitro- 
salicylic acid method. In the lower half of infected sus- 
ceptible plants DP activity increased 300% above that in 
the uninfected; pectin methyl esterase activity increased 
50%. In recovered resistant plants both enzymes were - 
less than those in the uninfected. The reducing sugars in 
the upper half of infected susceptible plants increased 
more than 400%. The fungus produced a great reduction 
in cell division in susceptible tomato stems. Susceptibility 
was correlated with a large increase in pectic depoly- 
merase activity and resistance with a suppression or 
inhibition of this enzyme. 

Growth and enzyme formation by F. oxysporum f. 
cubense on fruit stalk and pseudostem tissues from sus- 








ceptible and resistant banana plants as related to varietal 


resistance were investigated. The fungus inoculum was 
grown on glucose sometimes with added pectin. The latter 
inoculum produced adaptive pectic enzymes. Growth of 
fungus preadapted to glucose was retarded on resistant 
varieties. Two to 3 times more DP was formed on sus- 
ceptible pseudostems than on resistant varieties and 2 to 

4 times more cellulase. The fungus pre-grown on pectin 
produced more DP on susceptible stems and from 3 to 13 
times more cellulase than that on 3 resistant varieties. 
Such studies may provide a shorter assay for resistance 
in banana. Resistant plants showed high oxidase activity. 
On susceptible varieties the fungus produced a substance, 
probably fusaric acid, which inhibited growth of B. subtilis. 
Susceptibility was associated with considerable hydrolytic 
enzymes and an inhibitor, whereas resistant plants retarded 
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fungus growth and produced reactive oxidases that may 
suppress hydrolytic enzymes. 

Formation of pectic enzymes by Verticillium albo- 
atrum on susceptible and resistant tomato stem tissues 
and on wheat bran was studied in relation to biochemistry 
of disease and disease resistance. Culture filtrates from 
these media were analyzed for pectic polygalacturonase 
(PG) activity by 3 methcds. The fungus produced more 
PG on wheat bran and on susceptible stems than on re- 
sistant tissues. Three to 10 times more PG was formed 
on a susceptible than on a moderately resistant variety. 
Paper chromatography of products indicated that expoly- 
galacturonase was operative. On the highly resistant 
variety no fungal PG nor reduction in viscosity of pectate 
was detected but high oxidizing power was shown. Verti- 
cillium wilt susceptibility was associated with abundant 
fungal pectic polygalacturonase and resistance with high 
oxidizing power and a suppression or inhibition of this 
enzyme. 

Polygalacturonase formation by Verticillium on stem 
tissues and in infected susceptible and resistant potato 
plants has been studied as a biochemical explanation for 
wilt susceptibility. Fungus growth was retarded initially 
on resistant stem sections and high oxidative power de- 
tected in extracts but no fungal PG was found; much PG 
was formed on susceptible tissues and on wheat bran. 
Expressed stem juice from two root-dipped infected, 
susceptible varieties contained 39 and 150% more PG, 
whereas two inoculated resistant varieties had less PG 
than their uninfected varieties. Wilt susceptibility of 
potato was correlated with high fungal pectic polygalac- 
turonase and the absence or inhibition of this enzyme in 
resistant varieties with a release of high oxidizing power. 

Microfilm $2.75; Xerox $7.20. 153 pages. 








SENESCENT CHANGES IN THE METABOLISM 
AND COMPOSITION OF NUCLEIC ACIDS 
IN THE LIVER AND MUSCLE OF THE RAT 


(L. C. Card No. Mic 61-109) 
Thomas Crump Detwiler, Ph.D. 
University of Illinois, 1960 


Liver and muscle of mature and old rats (averaging 
11 and 30.5 months, respectively) were used in a study of 
possible age-related changes in the metabolism and com- 


position of nucleic acids. After injection of inorganic P*’, . 


the liver and muscle were removed and homogenized, and 
the liver was fractionated into nuclei, mitochondria, 
microsomes, and cell sap by differential centrifugation. 
The quantities of RNA-P, DNA-P, and N were determined 
on each liver fraction and on the muscular homogenate. 
The nucleic acids were isolated and hydrolyzed to mono- 
nucleotides, which were separated by paper electrophore- 
sis. The proportion of each nucleotide and its specific 
activity were determined and the specific activity of RNA, 
relative to the specific activity of tissue inorganic phos- 
phorus, was calculated. 

In liver the significant changes found with increasing 
age were as follows: a decrease in nitrogen content, 
expressed as mg. N per 10 gm. tissue, mg. mitochondria! 
N per 10 gm. tissue, mg. microsomal N per 10 gm. tissue, 


or mg. N per umole DNA-P; a decrease in the specific 
activity of nuclear RNA; and an increase in umoles 
DNA-P per 10 gm. tissue, umoles RNA-P per mg. N, 
umoles RNA-P per umole DNA-P in the nuclei, and in the 
proportion of cytidylic acid in nuclear RNA. The changes 
in muscle were similar to those in the liver homogenate, 
with the additional feature that in this tissue an increase 
in the proportion of cytidylic acid was observed in total 
RNA. There was a decline with age in body weight but not 
in the weight of the liver. The decrease in N and constant 
liver mass implies an increase in liver fat. In general, 
these changes indicate that aging in these animals was 
accompanied by a decreased size and increased number of 
cells in the liver, a loss of cell nitrogen, and an alteration 
in the metabolism of nuclear RNA. 

With the exception of the changes in nuclear RNA, 
these differences between age groups were interpreted as 
the result of a decline in nutritional status. This explana- 
tion was based on the weight loss in the old rats and on the 
similarity between the age effects observed and the 
changes reported by other workers for various nutritional 
deficiencies, including fasting, protein deficiency, and 
energy deficiency. The results were also discussed as a 
possible reflection of disturbances in energy metabolism 
during senescence. 

Two possible interpretations were given for the changes 
in nuclear RNA. The first was that the nuclei from the old 
rats were more susceptible to contamination with cyto- 
plasmic particles during isolation. It was deduced that the 
changes in specific activity and base composition of the 
nuclear RNA of the old rats could be accounted for by a 
contamination of nuclei with microsomal particles. 

The second interpretation considered was that the 
results reflect basic changes in the metabolism of nuclear 
RNA which coincide with aging. This view is supported by 
the consistency of the differences observed between age 
groups and by the observance of similar changes in total 
muscular RNA, which was not subject to inter-particulate 
contamination. Similarities were also noted between these 
age-related changes and the effects of X-irradiation, which 
is known to induce other symptoms of aging in animals. 

Microfilm $2.75; Xerox $4.20. 78 pages. 


INVESTIGATIONS ON THE 
METABOLIC ROLE OF VITAMIN Biz 


(L. C. Card No. Mic 61-134) 


Shantoo Udharam Gurnani, Ph.D. 
University of Illinois, 1960 


The intracellular vitamin B,2 content of B,2 -requiring 
microorganisms was assayed in cells grown in a medium 
containing either B,. or a substitute. The three B;.- 
requiring organisms studied were Escherichia coli, Lacto- 
bacillus leichmannii and Ochromonas malhamensis. The 














same organisms were employed for B,2 assay. The 
results show that the cells grown in a B;2-containing 
medium have the ability to store large amounts of vitamin 
B,.; the cells grown in the presence of a substitute have 
no intracellular B,2 activity. 

The probable role of Bi2 in amino acid incorporation 
in the proteins of E. coli cells grown in the presence of 
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either B,2 or methionine was investigated. It was con- 
cluded that B:2 has no effect on the incorporation of either 
of the amino acids studied in this experiment (3-C“*- 
serine and alanine) in the two types of cells. 

The possible role of vitamin B,2 in the in vitro synthe- 
sis of deoxyribose by the condensation of C2 - Cs was 
reexamined to establish definitely the requirement of Biz 
for this reaction. Schweigert et al. had found 15-20 per 
cent decrease in the B,2-deficient rats. From our experi- 
ments, in which a fractionated enzyme preparation was 
used, it appears that the activity of aldolase prepared 
from the livers of B,,-deficient rats was not impaired. 
This proves that B,, has no effect on the condensation 
synthesis of deoxyribose, the major pathway in animals. 

It has been established that the activity of methyl- 
malonyl CoA isomerase, which brings about the conversion 
of methylmalonyl CoA to succinyl1CoA, is severely de- 
pressed in the livers of vitamin B,,-deficient rats as 
compared to normals. Crystallin vitamin B,,, when added 
to the in vitro system, did not restore the activity of the 
impaired isomerase, showing that the in vitro system has 
no ability to use this form of vitamin B,,. Attempts to 
split the active form of B,, by the addition of cyanide to 
the in vitro system of normal rats were unsuccessful. 

However, experiments show that DMBC is definitely 
the cofactor for isomerase activity. The in vitro addition 
of DMBC completely restores the impaired isomerase 
activity of deficient livers. Various levels of DMBC were 
tried to restore the activity of the impaired isomerase. 
Isomerase activity with and without DMBC was examined 
at each step in the process of purification. Enzyme 
preparations were made from B,,-deficient as well as 
normal rats. Various levels of DMBC were tried on the 
isomerase activity from deficient animals at each purifi- 
cation step. 

Boiled extracts of livers from B,,-normal and 
-deficient rats were prepared. These were examined for 
the presence of an active form of B,2. The boiled extract 
from the normal rat, acting in a manner similar to that of 
the purified cofactor DMBC, restored the activity of the 
impaired isomerase, thus establishing that crude extract 
contains the B,, cofactor. A similar preparation from a 
deficient animal had only a slight effect, demonstrating 
the lack of B,2 cofactor in B,2.-deficient animals. 

B,. -deficient animals were injected with a 8-C** - 
adenine together with a large dose of crystalline B,.. 
Radioactive DMBC was partially purified from livers and 
identified by paper chromatography and paper electro- 
phoresis, using purified DMBC as a carrier and a refer- 
ence. Radioactivity was found in the spot which had Rf 
value almost the same as DMBC. It was concluded that 
rat liver has the ability to synthesize a functional form 
of Biz which is different from crystalline Biz. 

Unsuccessful attempts were made to produce an iso- 
merase preparation lacking in the Biz cofactor which could 
be used for Bi2 cofactor assay. Charcoal treatment of the 
isomerase from normal livers did not remove the cofactor 
from the enzyme preparation, suggesting a strong associ- 
ation between the Bi2 coenzyme and the protein molecule. 
Studies of the affinity of the coenzyme for the enzyme 
were carried out by, inj ecting normal and B,2-deficient 
animals with Biz-Co. The isomerase was partially puri- 
fied. The radioactivity of B:2 -Cé° was examined at each 
step of purification. Attempts were made to dissociate 
the Biz-Co from the isomerase by acid fractionation. 





No definite conclusions could be reached in these last 
experiments. Microfilm $2.75; Xerox $5.60. 113 pages. 


THE EFFECT OF BULL SNAKE TISSUES 
ON RATTLESNAKE VENOM 


(L. C. Card No. Mic 61-829) 


Muerner Strasmore Harvey, Ph.D. 
University of Colorado, 1960 


Supervisor: Professor John R. Clopton 


The purpose of this study was to evaluate certain 
tissues of the bull snake as possible inhibitors of the 
enzymes occurring in the venom of Crotalus atrox, the 
Western Diamondback rattlesnake. 

L-amino acid oxidase, protease, and lecithinase 
A enzymes of this venom were studied. Earlier experi- 
ments have indicated that the common bull snake, Pitu- 
ophis catenifer sayi, is resistant to rattlesnake venom. 











On the basis of these experiments, the liver and serum of 
the bull snake were evaluated as possible inhibitors of 
rattlesnake venom. 

Earlier work in this laboratory provided a basis for 
the conclusion that bull snake liver homogenate inhibited 
the L-amino acid oxidase enzyme of venom. This conclu- 
sion was based on experiments in which the uptake of 
atmospheric oxygen was used as a measure of L-amino 
acid oxidase activity. 

Hydrogen peroxide, an intermediate formed in the 
process of oxidative deamination of an amino acid by 
L-amino acid oxidase, is decomposed by catalase. There- 
fore, catalase causes a decrease in the amount of atmos- 
pheric oxygen absorbed during the oxidation of an amino 
acid in the presence of venom enzymes. Thus the results 
obtained using oxygen absorption are subject to serious 
error, if catalase is present. It has been shown in this 
study that catalase is present in bull snake liver homoge- 
nate. This challenges the validity of conclusions based on 
data obtained from oxygen uptake measurements. One 
mole of ammonia is produced for each mole of amino acid 
oxidatively deaminated by L-amino acid oxidase. When 
ammonia production was used to measure the activity of 
this enzyme, it was found that bull snake liver did not 
inhibit the oxidase. 

Rattlesnake venom was allowed to digest a buffered 
casein solution. Following digestion, perchloric acid was 
added to stop the enzyme activity and to coagulate the 
undigested protein. The absorbance of the resulting acid- 
soluble supernatant was taken as a measure of the pro- 
tease enzyme activity of the venom. Bull snake serum 
proteins were shown to inhibit the venom protease, 
whereas the bull snake liver proteins did not. 

Using this same method, it was observed that calcium 
ions activated the venom protease activity. In contrast to 
this, it was found that cobalt, manganese, zinc, and 
ethylene-diamine tetraacetate ions caused a marked de- 
crease in the protease activity. 

A preliminary study of the lecithinase A activity of 
venom was conducted by allowing the enzyme to act on 
fresh egg yolk, a source ot lecithin. The resulting lyso- 
lecithin caused hemolysis of red cells. The extent of 
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hemolysis under controlled conditions was taken as a 
measure of lecithinase A activity. By using this pro- 
cedure, it was impossible to demonstrate that bull snake 
serum proteins exert an inhibitory action on venom 
lecithinase A. Microfilm $2.75; Xerox $4.80. 91 pages. 


PART I: THE CONSTITUTION OF 
THE OAT HULL HEMICELLULOSE. 
PART II: ELECTROLYSIS IN THE STUDY 
OF CARBOHYDRATE COMPOUNDS. 


(L. C. Card No. Mic 61-609) 


George William Hay, Ph.D. 
University of Minnesota, 1959 


PART I 


The oat hull hemicellulose was obtained in 36.1% yield 
by the extraction of delignified oat hulls with hot NaOH. 
This crude polysaccharide was separated into four frac- 
tions - I, I, Il and IV - by fractional precipitation. 

The unfractionated hemicellulose had D.P. 270; frac- 
tion I, D.P. 315; fraction I, D.P. 220; fraction III, D.P. 
98 and fraction IV, D.P. 76. 

Each of the fractions I to IV was acetylated and sub- 
divided into an acetone-soluble and an acetone-insoluble 
acetate. The major acetate component from the four 
fractio:.s (I to IV) was studied by methylation. 

The crude oat hull hemicellulose, and fractions I to IV, 
contained glucose, galactose, arabinose and xylose, but 
none of the methylated polysaccharides subjected to de- 
tailed study contained galactose, and whereas the methyl- 
ated polysaccharides of fractions I, I, and III contained 
glucose, none was present in that of fraction IV. 

The investigation of four of the methylated oat hull 
hemicelluloses showed that all of them possessed a simi- 
lar molecular structure. The hydrolysate of each con- 
tained relatively large amounts of 2,3-di-O-methyl-D- 
xylose and 2-O-methyl-D-xylose but only small quantities 
of 2,3,4-tri-O-methyl-D-xyiose. The residues other than 
xylose were present mainly as non-reducing, terminal 
units. These facts are consistent with a highly branched 
molecule having a core consisting almost entirely of 1— 4 
8-linked D-xylopyranose units, with branches at C-3 of 
some residues, most of which were terminated by 
D-glucopyranose or L-arabofuranose units. 

Branching was detected only at C-3 of 1 — 4 linked 
D-xylose residues in the methylated polysaccharides of 
fractions I, Ii and IV which were investigated, but in 
fraction I branching at C-3 of certain 1 — 4 linked D-glu- 
cose units was proved. 

Fraction I contained arabinose in both the furanose and 
pyranose forms, the latter being a building unit within 
the molecule. 

Using a recently developed technique involving partial 
hydrolysis of the reduced oxy-hemicellulose, fraction I of 
the oat hull hemicellulose gave O-8-D-xylopyranosyl- 
(1— 3)-O-8-D-glucopyranosyl-(1 — 2)-glycerol, a frag- 
ment which must have originated from a periodate- 
resistant O-3-D-xylosy1-D-glucose disaccharide which, 
in turn was flanked by periodate susceptible pentose 
residues. 





The study of the methylated hemicellulose from frac- 
tion II showed that all of its arabinose units were present 
in non-reducing, terminai positions, while all of its glucose 
residues were in non-terminal positions and joined by 
1— 4 bonds. 

The investigation of the methylated polysaccharides 
from fraction III and IV of the oat hull hemicellulose re- 
vealed that all residues other than xylose were located in 
non-reducing, terminal positions. 

This research supports the theory that naturally 
occurring hemicelluloses are a complex mixture of poly- 
saccharides. 


PART II 


A simple method for descending the sugar series, 
involving the electrolysis of monosaccharides in methanol 
containing sodium methoxide employing pure graphite 
electrodes, is described. Besides all the possible lower 
sugars, formaldehyde and carbon dioxide were included in 
the products. 

The electrolysis of maltose in aqueous solution con- 
taining sodium methoxide resulted in the cleavage of the 
glycosidic bond and the subsequent degradation of the 
glucose formed. 

When impure carbon electrodes were employed, the 
electrolysis of D-glucose in alkaline (NaOCHs) methanolic 
solution resulted in the polycondensation of D-glucose. 
Evidence indicated that this oligosaccharide was present 
as a methylene derivative. Treatment of this oligosac- 
charide with mild acid resulted in the isolation of formal- 
dehyde and two oligosaccharides of D-glucose having 
D.P. 3 and D.P. 5 respectively. 

Microfilm $2.75; Xerox $8.80. 192 pages. 


THE QUANTITATIVE DETERMINATION OF 
GLYCEROL, SERINE, ETHANOLAMINE, 
AND FATTY ACIDS IN LIPIDS 
BY GAS-LIQUID CHROMATOGRAPHY. 


(L. C. Card No. Mic 61-914) 


Lloyd Allen Horrocks, Ph.D. 
The Ohio State University, 1960 


Gas-liquid chromatography (GLC) is now used exten- 
sively for analysis of fatty acid methyl ester mixtures, 
usually with a thermal conductivity detector (katharome- 
ter). However, the proper interpretation of peak areas 
for quantitative analysis has not been established. In the 
present investigation, the relative molar responses for 
the saturated series of fatty acid methyl esters from 
methyl acetate to methyl behenate and for methyl oleate, 
linoleate, linolenate, and elaidate were determined by 
comparison with methyl palmitate in the katharometer. 
These correction factors were used in the analysis of 
known mixtures and in the recalculation of published ex- 
perimental data on known mixtures in order to demonstrate 
their value in quantitative GLC analysis. It was shown that 
higher accuracy can be achieved by use of the relative 
response values. 

It has been postulated that these relative response 
values are proportional to the relative frequency of 
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collision with the carrier gas which is proportional to the 
two-thirds power of the volume of the molecule. The 
molecular volumes have been approximated by use of 
molecular weight, molar refraction, and parachor data. 
The results were found to agree well with experimental 
results for homologous series of similar polarity. 

The analysis of glycerol in glycerides has been a prob- 
lem in the past. In order to convert glycerol into a deriv- 
ative suitable for GLC, glyceride samples were reduced 
with lithium aluminum hydride (LAH) followed by acetyl- 
ation of the alcoholates with acetic anhydride. Both the 
glyceryl triacetate derived from glycerol and the fatty 
alcohol acetates derived from the fatty acids were soluble 
in ether. The mixture obtained could be analyzed by GLC 
on polyester and silicone grease columns. 

Quantitative analysis of the products from LAH reduc- 
tion and acetylation of both olive oil and 1-monoolein gave 
the correct fatty acid-glycerol ratio as well as the fatty 
acid composition of the olive oil. Products from LAH 
reduction and acetylation of cephalin and lecithin fractions 
derived by silicic acid chromatography of rat liver phos- 
pholipids also qualitatively gave the expected fatty acid- 
glycerol ratio and fatty acid composition. Thus, the fatty 
acid composition of glycerides can be obtained with more 
accuracy than previously possible, and the glycerol content 
can be determined simultaneously. 

Acetylated derivatives of ethanolamine and serine 
should also be obtainable by these reactions. This would 
make possible the analysis of a cephalin for all of its 
constituents except phosphorus. The side reactions known 
to occur during hydrolysis as well as the volatility prob- 
lems encountered with hydrolyzates containing glycerol 
and ethanolamine would be avoided. 

Microfilm $2.75; Xerox $4.20. 80 pages. 


SOLUBILIZATION AND CHARACTERIZATION 
OF SARCOSINE DEHYDROGENASE 
FROM RAT LIVER MITOCHONDRIA 
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University of Colorado, 1960 
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The enzyme sarcosine dehydrogenase which catalyzes 
the oxidation of sarcosine to glycine and formaldehyde has 
been solubilized from rat liver mitochondria by sonic 
oscillation. Two soluble enzyme preparations have been 
obtained by differential centrifugation. The first of these 
utilizes oxygen as the terminal electron acceptor during 
sarcosine oxidation. The second preparation has been 
separated from the terminal electron transport system. 
This preparation has lost the capacity to utilize oxygen 
but retains the capacity to reduce certain dyes. 

The sarcosine dehydrogenase activity of the latter 
preparation has been measured by the reduction of the dye, 
2,6-dichlorophenol indophenol. Attempts at further purifi- 
cation of the enzyme employing this assay were unsuc- 
cessful. Evidence was then obtained which suggested that 
a protein factor(s), in addition to the primary dehydrogen- 
ase, was required for indophenol reduction. Subsequently, 





a second assay was developed in which this protein factor 
was replaced by the dye phenazine methosulfate. This dye 
is able to transfer electrons directly from the primary 
dehydrogenase to indophenol. Use of this second assay 
system has greatly facilitated the further purification of 
sarcosine dehydrogenase. 

Ammonium sulfate fractionation of the soluble enzyme 
yields a preparation whose specific activity in the indo- 
phenol assay is increased by the addition of flavin adenine 
dinucleotide. The other known coenzymes are inactive in 
this respect. Employing sarcosine -C** H; as a substrate, 
it has been shown that the increased indophenol reduction 
in the presence of added flavin adenine dinucleotide is 
accompanied by a corresponding increase in the formation 
of C“H.O. The addition of flavin to the purified enzyme 
in the phenazine assay system does not stimulate indo- 
phenol reduction. It appears likely, therefore, that flavin 
adenine dinucleotide is a coenzyme for the electron trans- 
fer protein which can be replaced by phenazine. 

Soluble sarcosine dehydrogenase preparations were 
found also to contain dimethylglycine dehydrogenase. This 
enzyme also exhibits a specific requirement for flavin 
adenine dinucleotide following ammonium sulfate precipi- 
tation and dialysis. 

Microfilm $2.75; Xerox $5.20. 103 pages. 


A KINETIC EVALUATION, EMPLOYING 
RADIOPHOSPHORUS, OF THE SYNTHESIS 
AND METABOLIC STABILITY OF DNA 
IN REGENERATING RAT LIVER. 


(L. C. Card No. Mic 61-568) 


David Homer Ives, Ph.D. 
University of Minnesota, 1960 


Isotope-retention studies strongly indicate that the 
purine and pyrimidine moieties of deoxyribonucleic acid 
(DNA) remain metabolically stable throughout periods of 
active DNA synthesis and mitosis. However, attempts to 
evaluate the metabolic stability of DNA by means of radio- 
phosphorus, particularly those studies based upon the rate 
of P* incorporation into DNA, have given rise to con- 
flicting and equivocal results. Thus the possibility should 
be considered that during the process of molecular repli- 
cation of DNA the phosphorus moieties of the pre-existing 
(parent) DNA molecules might interact with the phosphate 
precursor pool, while the nucleoside moieties remain 
inert. 

A kinetic experiment was designed to test the metabolic 
stability of DNA phosphate. To increase the statistical 
significance of the experiments and to reduce the im- 
portance of individual variations, adult male rats were 
injected with P** 24 hours prior to partial hepatectomy. 
Determination of the DNA-phosphorus (DNAP) content and 
the specific activities of DNA and acid-soluble phosphorus 
(ASP) fractions in liver samples taken at times of partial 
hepatectomy and sacrifice permitted each animal to serve 
as its own control. Injecting the isotope 24 hours before 
partial hepatectomy had the added advantage of allowing 
various phosphorus-containing components of the ASP 
fraction to come to equilibrium prior to the onset of rapid 
DNA synthesis, simplifying the task of estimating the 
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specific activity-time course of the immediate precursor 
of DNA. Two lines of evidence indicated that such equili- 
bration had, indeed, occurred: 

1) The specific activities of the four deoxynucleoside- 
5'-phosphates, obtained by enzymatic hydrolysis of DNA, 
were nearly equal in samples taken 30 hours after partial 
hepatectomy, shortly after the beginning of rapid DNA 
synthesis. Since these deoxynucleotides presumably arise 
from a number of different metabolic pathways, the simi- 
larity of their specific activities indicates that they were 
in equilibrium within the ASP fraction prior to their 
incorporation into DNA. 

2) The terminal phosphate of ATP was found to be in 
equilibrium with the whole ASP fraction by about 30 hours 
after partial hepatectomy (54 hours after injection of 
isotope). 

Data from control experiments, together with data 
from the kinetic experiments, were plotted, giving points 
at 0, 15, 30, 48, and 72 hours after partial hepatectomy. 
These composite plots were useful in the interpolation of 
average values of DNA and ASP specific activities and of 
total DNAP content for individual rats over the experi- 
mental interval 

The regenerating rat livers exhibited no net increase 
in DNAP content during the first 30 hours after partial 
hepatectomy, but this increased by factors of 1.8 or 2.2, 
respectively, over the subsequent 18 or 42 hour periods. 
Therefore, all kinetic measurements were made between 
30 and 48, or between 30 and 72, hours. 

The observed net increase in DNAP over an 18 or 42 
hour experimental period was compared with the amount 
of newly synthesized DNA, as calculated from P**-incor- 
poration. In each of 17 animals, eight sacrificed at 48 
hours and nine at 72 hours after surgery, these two values 
were in virtual agreement. Therefore, one is led to the 
conclusion that at the time when a molecule of DNA 
specifies its replication, prior to mitosis, the phosphate 
of the pre-existing DNA remains relatively inert, under- 
going, at most, only a slight replacement by phosphate 
from the precursor pool Moreover, it appears that DNA 
phosphorus exhibits the same order of metabolic stability 
as the purine and pyrimidine moieties of the DNA mole- 
cule. Microfilm $2.75; Xerox $4.80. 95 pages. 


PART I: THE SYNTHESIS OF OPTICALLY 
ACTIVE DERIVATIVES OF STREPTAMINE. 
PART I: STUDIES ON A 
MYO-INOSITGL ANTAGONIST IN MICE. 


(L. C. Card No. Mic 61-647) 


N. Thanukrishna Iyer, Ph.D. 
The University of Wisconsin, 1961 


Supervisor: Associate Professor Laurens Anderson 


As a step toward determining which of the two possible 
enantiomeric positions in streptidine is the point of attach- 
ment of streptobiosamine in streptomycin, optically active 
derivatives of streptamine were synthesized as follows. 
On treatment of N-acetyl-DL-myo-inosamine-4 with 
Acetobacter suboxydans, the D-isomer (I) was oxidized to 
the inosose II (not isolated). ‘Reduction (NaHg) of the oxime 








of Il gave asymmetric mono-N-acetylstreptamine (II, R 
and R'=H, syrup). This in turn gave (+)-N-acetyl-N'- 
carbobenzoxystreptamine (I, R=H, R' = Cbzo), m.p. 
268-269°, [old = + 16 (c,lin water); (-)-N-carbobenz- 
oxypentaacetylstreptamine (Il, R = Ac, R' = Cbzo), m.p. 
268-269°, [ajp = -3.7 (c, 0.2 in dioxane); and asymmetric 


N-acetyltetra-O-acetylstreptamine (III, R = Ac, R' = H, 


gum). The further conversion of N-acetyltetra-O- acetyl- 
streptamine, by acyl migration and mesylation, gave 
mixtures, as did efforts to obtain similar streptamine 
derivatives from streptomycin. 

In connection with the work mentioned above the fol- 
lowing new compounds were synthesized: oxime of 
D-(-)-epi-inosose-2 (IV), m.p. 158-160°, [a]p = -43° 

c,5 in water); N-acetyl-L-myo-inosamine- -4 (enantiomer 
of I) m.p. 255-258°, [a]h = + 21° (c,5 in water); the cor- 
responding free amine, m.p. 256° dec., [a]p = + 18.5° 

(c,1 in water); its hydrochloride, m.p. "961° dec.; and the 
hexaacetate, m.p. 179-180°, [a] = -18° (c,5 in CHCl1s). 
Attempts at obtaining the enantiomer of II by catalytic 
oxidation of N-acetyl-L-myo-inosamine-4 did not succeed. 


aa 


H 








IV V 


The compound 2-O,C-methylene-myo-inositol (V) 

[T. Posternak, Helv. Chim. Acta, 27, 457 (1944)] was found 
to be toxic to mice [P. Wienhold, M.S. Thesis (with 

L. Anderson), University of Wisconsin, 1959]. Further 
study by the author showed that the growth retardation 
could be largely restored and the kidney necrosis com- 
pletely prevented by simultane us administration of myo- 
inositol. The following compounds showed no activity 
against V: ribitol, D-arabitol, sorbitol, D-mannitol, 
galactitol, sequoyitol, L-inositol, D- inositol, D-pinitol 
and myo-inosamine-2. 

In connection with the above work a stereoisomer of V, 
D-2-0,C-methylene-epi-inositol (VI), m.p. 209-210°, [a] 
= +13° Te, 5 in water), and its racemate were synthesized. 
The C-methylinositol obtained from VI by hydrogenolysis 
[m.p. 194-195°, [a]h = -4.5° (c,5 in water)] is different 
from laminitol, a 4-C-methyl-myo-inositol [B. Lindberg 
and B. Wickberg, Arkiv Kemi, 13, 447 (1959)]. The 
C-methylinositol, VI, and its racemate thus have the epi 
configuration. 

Microfilm $2.75; Xerox $4.20. 77 pages. 
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BIOCHEMICAL STUDIES ON SELENIUM 
(L. C. Card No. Mic 61-650) 


William Joseph Kelleher, Ph.D. 
The University of Wisconsin, 1961 


Supervisor: Professor Marvin J. Johnson 


Yeasts have been important in studies on dietary liver 
necrosis both as protein sources in necrogenic diets and 
as excellent sources of an antinecrogenic factor. An 
earlier study showed that vitamin E-deficient diets con- 
taining either Saccharomyces cervisiae or Torulopsis 
utilis grown on a synthetic medium were necrogenic when 
fed to rats, whereas these yeasts prevented hepatic necro- 
sis when grown or incubated in the presence of beer wort. 
The present study began with an evaluation of the anti- 
necrogenic properties of torula yeast grown or treated 
with a variety of natural materials under well-defined 
conditions. 

The reported finding that traces of selenium were 
highly effective in preventing dietary liver necrosis led 
to an extension of these studies to the incorporation of 
selenium by T. utilis and to a preliminary evaluation of 
the relative effectiveness of inorganic selenite and the 
selenium bound in yeast. This finding also created a need 
for an analytical method for selenium far more sensitive 
than any available method. Efforts toward developing 
such a method were also undertaken. 

The studies on the growth and treatment of toruia 
yeast showed that a nonprotective yeast could be rendered 
protective against dietary liver necrosis by treatment 
with, or growth in the presence of beer wort, corn steep 
liquor, or whey solids. These materials were also found 
to be protective when added directly to a necrogenic diet. 
It follows, therefore, that an active substance was present 
in these materials and that the living yeast cell was not 
necessary for its synthesis. 

Growth of torula yeast on a synthetic medium con- 
taining radioactive selenium of known specific activity 
resulted in a yeast that was highly active in prolonging the 
lives of rats when added to a necrogenic basal diet. The 
protective activity of this yeast was similar to that of 
sodium selenite fed at equivalent levels of selenium. 

The studies on the development of an analytical method 
for the determination of traces of selenium in organic 
materials consisted of an examination of the three stages 
constituting such a method: oxidation of the organic 
matter; separation of the selenium from the oxidation 








residue; and final determination of the recovered selenium. 


Extensive use was made of radioactive selenium in these 
studies. Because of the unpredictable losses in the pre- 
determination stages of the analysis, an isotope dilution 
technique was adopted. A procedure was finally estab- 
lished and used for the analysis of several samples 
containing known amounts of added selenium. The results 
of these analyses showed that the method was satisfactory 
for determining selenium down to levels of a few hun- 
dredths of a part per million. 

Microfilm $2.75; Xerox $6.60. 137 pages. 





THE FREE AMINO ACIDS AND PROTEINS 
OF NORMAL AND HEXADECANE-TREATED 
GUINEA PIG EPIDERMIS 


(L. C. Card No. Mic 61-653) 


David Livingstone Kirk, Ph.D. 
The University of Wisconsin, 1961 


Supervisor: Dr. William G. Hoekstra 


It had earlier been shown in this laboratory that topical 
application of purified n-hexadecane to the skin of guinea 
pig:: led to cellular hypertrophy, increased mitotic rate, 
hyperplasia and, finally, hyperkeratinization of the epi- 
dermis in the treated area. This is one of the few ways 
known whereby a marked change in the degree and possibly 
the type of keratinization of the epidermis can be induced 
by modification of a single, known, easily controlled 
variable. Therefore, investigation of the nature of the 
response was initiated. 

In most of the experiments reported herein, n-hexa- 
decane was applied on days 1, 3, and 5, to the clipped left 
side of 600 to 800 gram male, albino guinea pigs at the 
level of 1.5 ml. per Kg. of body weight. The right side 
was clipped but left untreated in all cases and served as 
a control. To simplify studies on the chronology of 
changes occurring subsequent to hexadecane treatment, 
some experiments utilized guinea pigs treated on one side 
with 6.0 ml. hexadecane per kg. on day 1 only. Animals 
were sacrificed at intervals after treatment had com- 
menced, and the epidermis from both sides was collected 
(by the stretch method of van Scott) for analysis. 

It was found that, in animals treated with three bi- 
daily applications of hexadecane, the epidermal dry weight 
per cm.” increased about seven- to nine-fold in the course 
of twelve days, and that during this time there was a pro- 
gressive dehydration of the epidermis. This dehydration 
was shown to be in large part a result of decreased water- 
binding potential of the cornified layer, and this in turn 
was shown to be attributable to decreased water-binding 
potential of the water-extractable, dialyzable components 
of the cornified layer. 

Analysis of the water-extractable, dialyzable portion 
of the epidermis indicated that the decrease in concentra- 
tion of this fraction following hexadecane treatment could 
be accounted for by a decrease in ninhydrin positive 
material. Subsequent analysis of the deproteinized water 
extracts of the epidermis by column chromatography 
demonstrated that the decrease in ninhydrin positive 
material was restricted to a marked decrease in free 
arginine, ornithine and citrulline. It was further demon- 
strated that the free amino acids of the epidermis were 
localized, to a large extent, in the cornified layer; this 
finding supported the concept that the amino acids found 
in the epidermis are largely those which have been cleaved 
from the cellular proteins during the keratinization proc- 
ess, and suggested that the change in concentration of free 
arginine and its metabolites might indicate a change in 
the keratinization process. 

Carefully controlled analysis of protein fractions 
extracted consecutively from samples of epidermis, at 
intervals after hexadecane treatment commenced, showed 
no significant change in the amino acid composition of 
water-soluble or neutral salt-soluble fractions (the sup- 
posed cellular proteins) or the lithium bromide-soluble 
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fraction (the supposed “prekeratin”) despite dissynchronous 
changes in the amount of these fractions extractable per 
cm.” of epidermis. 

The alkali-soluble fraction (Keratin B, so-called) 
which is the principal protein fraction of the cornified 
layer, did change in amino acid composition as it increased 
in amount per cm.” of epidermis. The arginine content of 
this fraction increased more than 100% by the twelfth day 
of the experimental period, while other amino acids 
changed only slightly. This increase in arginine content 
accounted for--within experimental error--the decrease 
in free arginine of the epidermis. Furthermore, in ex- 
periments using two different types of hexadecane treat- 
ment which resulted in markedly different degrees of 
hyperkeratinization the decrease in free arginine and the 
increase in “Keratin B” arginine were shown to occur 
simultaneously. 

It is postulated that during hexadecane-accelerated 
keratinization, fewer arginine residues are cleaved from 
the cellular proteins than in the normal situation, re- 
sulting in a cornified layer with decreased water-binding 
potential (due to decreased levels of arginine and its 
metabolites in the free state) but with a protein whose 
interpeptide bonding potential is increased (due to its 
increased arginine content). 

Microfilm $2.75; Xerox $5.20. 104 pages. 


BIOCHEMICAL STUDIES 
OF WESTERN RING SPOT VIRUS 


(L. C. Card No. Mic 61-961) 


Chuan-pu Lee, Ph.D. 
Oregon State College, 1961 


Major Professor: Tsoo E. King 


That western ring spot virus (WRSV) is distinct from 
other virus species has been proved by extensive test 
plant studies. These studies indicate that this virus should 
be placed in an intermediary position between tobacco 
ringspot virus and bean yellow mosaic virus. Western 
ring spot virus is biologically stable. Thus it should be 
a suitable model for biochemical analysis at the molecu- 
lar level. 

A method for the purification of western ring spot virus 
from infected bean plants has been developed. It con- 
sisted of the precipitation of the virus with ethanol, ex- 
traction with acetate buffer, and fractionation with am- 
monium sulfate. This preparation was then subjected to 
repeated differential centrifugation and finally extracted 
with Tris buffer, pH 8.0. The purified sample was about 
100 to 200 times more potent than the crude sap in spe- 
cific infectivity. Total recovery usually ranged from 10 
to 20%. 

Crystallization of the virus occurred in aqueous solu- 
tion at 5°C within 2 week. These crystals usually were 
needle shaped but some appeared to be derived from 
dodecahedra. Both these crystals and fresh preparations 
of the virus could initiate local lesions on horse beans. 

The virus in crude plant juice as well as in the purified 
preparations exhibited both rod and spherical patterns 
under the electron microscope. The relative distribution 





of rods and spheres was dependent upon the pH and the 
nature oi the buffer salts used for the extraction of the 
virus in the last step of purification, i.e., at pH 8.0, 0.1 M 
Tris buffer, particles in the rods form predominated, 
whereas at pH 6.0 in 0.1 M phosphate buffer practically 
only spheres were visible. An equilibrium between these 
two forms is suggested. The relative distribution of these 
particles in vivo would thus be controlled by pH which 
might vary with physiological conditions. 

Western ring spot virus was labile to trypsin digestion 
at pH 7.0 even at 4°C. It has a thermal inactivation point 
of 55°C and a dilution end poiat of 107°, i.e., in the order 
of micrograms of protein of the purified preparation per 
ml.. Western ring spot virus in the purified preparations 
was rapidly denatured by freezing. 

Both the crystalline and the fresh virus preparations 
showed the typical ultraviolet absorption spectrum of a 
nucleoprotein. The nucleic acid content of WRSV was 
found to be about 37% by weight. The nucleic acid was 
identified as pentose-containing by a positive orcinol 
reaction but a negative diphenylamine color reaction. 

The viral nucleic acid was isolated by treatment with 
a detergent. Its absorption spectrum was symmetrical 


’ 1.%(p) 3 
with the peak at 257 mu.. The E,,, my, Was 2.3 x 10°. 
E maximum/ Eminimum was 1.83, and E os7/E 280 Was 1.96, 
where E is the absorbence (log. Io/I). The composition 
of nucleic acid in WRSV was analyzed by chromatographic 
and spectrophotometric techniques after appropriate 
hydrolysis. The nucleic acid appeared to be a guanine- 
cytosine type and showed a purine/pyrimidine ratio 
of 0.933. 

The amino acid composition of WRSV was analyzed by 
Moore and Stein’s technique on ion exchanger columns. 
It was found that WRSV-protein contains 16 amino acids, 
which are aspartic acid, serine, threonine, glutamic acid, 
proline, glycine, alanine, valine, cystine, leucine, iso- 
leucine, tyrosine, phenylalanine, lysine, histidine, and 
arginine; and a high ammonia content in the acid hydroly- 
sate of the intact virus. Attempts were made to isolate 
the native protein from WRSV but without success. Pos- 
sible reasons for the failure were discussed. 
Microfilm $2.75; Xerox $5.40. 106 pages. 


AN INVESTIGATION OF THE LATER STAGES 
IN PROTEIN SYNTHESIS 


(L. C. Card No. Mic 61-924) 


Jerry B. Lingrel, Ph.D. 
The Ohio State University, 1960 


The pathway of protein biosynthesis has received much 
attention in recent years. Although the activation of amino 
acids and the role of “transfer” RNA are relatively well 
understood, little is known concerning the polymerization 
of amino acids to form protein and the subsequent release 
of the newly synthesized protein from its site of forma- 
tion. A major problem in studying the later stages of 
protein synthesis has been the difficulty in obtaining 
cell-free preparations which catalyze a net synthesis of 
protein. 

Although optimal conditions for amino acid incorporation 
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into rat liver microsomal protein have been investigated 
in many laboratories, it was suspected that such conditions 
may not be optimal for the release of completed protein 
molecules from the protein-forming site. Therefore, 
experiments were performed in which the effects of vari- 
ous conditions on both amino acid incorporation into 
microsomal protein and the release of labeled protein by 
the microsomes were determined. Conditions which 
enhanced the incorporation of amino acids into microsomal 
protein also enhanced the labeling of the non-particulate 
proteins. The more important alterations in the system 
were the use of high potassium ion concentrations (0.07 M), 
the use of low phosphoglycerate concentrations (0.005 M), 
and the addition of adenyl kinase and pyridine nucleotides 
to the reaction mixture. 

When optimal conditions were employed together, a 
marked increase in the specific activity of the non- 
particulate proteins was observed with time. The micro- 
somal protein becomes saturated with amino acids after 
approximately six minutes, while the non-particulate 
proteins exhibit a short lag period, and then increase in 
specific activity for approximately fifteen minutes. If 
carrier rat serum is added to the labeled non-particulate 
proteins, a labeled serum albumin fraction can be isolated. 
The albumin fraction is electrophoretically homogeneous, 
except for a minor component which represents 2 to 4 
per cent of the total protein. This minor component is 
associated with the carrier serum, and, therefore, appears 
to represent another serum protein. Thus it appears that 
the rat liver cell-free system is capable of synthesizing 
a specific protein. 

Although the rat liver system appears to synthesize 
protein, this synthesis lasts for only a short period of 
time. A similar phenomenon is observed with many other 
cell-free protein synthesizing systems. An investigation 
of the limiting factors yielded some unexpected findings 
concerning the mechanism of protein synthesis. 

The inability of the microsomal system to continue 
synthesizing protein for extended time periods appears to 
be due to the inactivation of two components of the micro- 
somal system. The first is a rapid, incorporation-linked 
inactivation of microsomes. The second is a slower 
inactivation of some non-particulate factor required for 
the release of completed proteins from the microsomes. 
This inactivation is not linked to amino acid incorporation. 
Isolated ribosomes exhibit a similar inactivation pattern, 
but ribosomes can be reactivated by some labile factor in 
the non-particulate fraction. Evidence obtained from these 
studies indicates that a distinct system exists for the 
release of completed protein molecules from the micro- 
somes. Microfilm $2.75; Xerox $4.80. 91 pages. 


METABOLISM OF DEOXYCHOLIC ACID-24-c“* 
IN THE SURGICALLY JAUNDICED RAT 


(L. C. Card No. Mic 61-771) 


Robert Lafayette Ratliff, Ph.D. 
St. Louis University, 1960 


Surgically jaundiced rats were given approximately 
40 mg. (specific activity of 1.28 x 10* d.p.m. per mg.) of 
carboxyl-labeled deoxycholic acid intragastrically for 





6 consecutive days. The excreta were examined for C* 
during the period of administration and for 72 hours after 
the last administration. Of the administered C“, 77 per 
cent was excreted in urine and less than 7 per cent in the 
feces. Radioactivity was not detected in the expired air of 
a second group of animals. 

The metabolism of deoxycholic acid-24-C™ was studied 
by investigating the radioactive substance recovered in the 
urine of these animals. Of the chromatographed C™, 

72 per cent was eluted in the cholic acid zone, 8 per cent 
in the deoxycholic acid zone, and 13 per cent in a zone 
more hydrophilic than cholic acid. A new acid was iso- 
lated from the latter zone and was found to have been 
formed entirely from the administered deoxycholic acid. 

Microanalysis of different preparations of the new acid 
gave carbon and hydrogen values intermediate between 
those calculated from tri- and tetrahydroxycholanic acid. 
The new acid was subsequently characterized as a tri- 
hydroxycholanic acid and distinguished from the 3a,6,7- 
trihydroxycholanic acids by the consumption of only three 
atoms of oxygen in the quantitative oxidation with chromic 
anhydride. It was distinguished from cholic acid by sepa- 
ration of the triketocholanic acids obtained by oxidation of 
the new acid and cholic acid. 

It appeared possible, because of the capacity of the rat 
to hydroxylate in the six position, that the new acid is 
3a,68,12a-trihydroxycholanic acid. The partial synthesis 
of 3a,68,12a-trihydroxycholanic acid was based ona 
procedure previously shown to introduce an axial 6 acet- 
oxyl group to a A® intermediate. That this actually did 
occur was shown by removal of the 12a-hydroxyl group 
through the 12-keto derivative by Wolff-Kishner reduction 
to yield 3a,68-dihydroxycholanic acid. 

The new acid was shown to be identical with the 
synthetic 3a,68,12a-trihydroxycholanic acid by comparison 
of the physical properties of the free acid and its methyl 
ester triacetate derivative. 

Microfilm $2.75; Xerox $5.60. 112 pages. 


AN INVESTIGATION OF THE 
SORPTION OF WATER BY MILK PROTEINS 


(L. C. Card No. Mic 61-591) 


Lionel Alexander Richardson, Ph.D. 
University of Minnesota, 1960 


Water is present in all dairy products to a greater or 
lesser degree. The bulk of the water in milk is not 
confined in its role of a solvent. A portion of the water 
in milk appears to be very closely associated with the 
solids, and as such, is somewhat inactivated. This inacti- 
vated water, often referred to as water of hydration or 
bound water, is of importance in the manufacture of 
concentrated products, such as cheese and dry milk. 

Existing evidence indicates that the milk proteins are 
responsible for the bulk of this inactivated water. There 
is also a fair amount of evidence which implies that 
certain processing treatments will result in a change in 
the amount of protein hydration. 

This study was initiated to gain fundamental informa- 
tion on the water holding ability of isolated milk proteins, 
to ascertain the influence of various heat treatments and 
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the action of rennet on that water holding ability, and to 
apply the investigational procedures used to a limited | 
study of the water holding properties of nonfat dry milk. 

The materials studied, consisted of acid precipitated 
casein, sodium and calcium caseinates, sodium and cal- 
cium paracaseinates, milk serum proteins, mixtures of 
the caseins and serum proteins, and samples of nonfat 
dry milk. 

The effect of heat on protein hydration was evaluated 
by exposing representative portions of each casein and 


casein-serum protein sol to four different heat treatments. 


Serum protein sols were exposed to a single heat treat- 
ment of sufficient magnitude to effect denaturation. The 
nonfat dry milk samples studied, represented different 
processing temperatures and methods of drying. 

The influence of the action of rennet on hydration was 
ascertained by allowing the enzyme preparation to act on 
casein samples at an optimum temperature and pH, for 
one-half hour before inactivation. Sodium and calcium 
caseinates were exposed to the action of rennet in order 
to study both the first and second stage effect on casein 
hydration. 

The water holding abilities of the various preparations 
were compared by varying the moisture content of the 
freeze dried samples, determining the relative vapor 
pressures at each moisture level, and constructing water 
adsorption isotherms from these data. 

An analysis of the various isotherms reveal the 
following: 


1- Sodium caseinates were more hygroscopic than 
calcium caseinates at relative vapor pressures 
above 0.30. 


Calcium caseinates were more hygroscopic than 
acid precipitated caseins at all relative vapor 
pressures studied. 


Neither first nor second stage rennet action ap- 
peared to affect casein hydration. 


Heat treatments of up to 121.1°C., for 30 minutes, 
did not affect the water sorption of casein or its 
sodium or calcium derivatives. 


Heat treatments of up to 96.1° C., for 30 minutes, 
did not affect the water holding ability of casein- 
serum proteins nor their sodium and calcium 
derivatives. 


Denaturation of the milk serum proteins decreased 
the water sorption by these proteins at relative 
vapor pressures above 0.30. 


High temperature forewarming treatment and 
superheating of condensed skimmilk, increased 

the hygroscopicity of the resulting spray processed 
nonfat dry milk. 


Superheating of condensed skimmilk, dried by 
freeze drying, did not affect the water holding 
ability of the dry product. 

Microfilm $2.75; Xerox $7.40. 156 pages. 


THE ENZYMATIC DECOLORIZATION 
OF ANTHOCYANIN PIGMENTS 


(L. C. Card No. Mic 61-548) 


Donald M. Scheiner, Ph.D. 
Cornell University, 1960 


A study has been made to determine the biochemical 
reactions that are responsible for the decolorization of 
anthocyanins, a physiological change that has been ob- 
served in varieties of sweet and sour cherries (Prunus 
avium and Prunus cerasus). The activity has been shown 








to be heat labile, pH dependent, oxidative and non- 
dialyzable, and is therefore most probably enzymatic. 
Anthocyanin decolorizing ability has been shown to be 
latent in other plant material such as: apple, potato, 
blackberry and blueberry. The relative color of the ma- 
terials assayed (from almost colorless to blue black) 
seemed to have little effect on the relative potency of the 
preparation, whereas maturity of the material did seem 
to have an effect (specific activity decreased with in- 
creased maturity in most cases). 

The enzyme system has been isolated from the sweet 
cherry, Prunus avium var. Black Tartarian, and purified 
thirty-fold, on a protein nitrogen basis. The insolubility 
of the enzymatic activity allowed the homogenization of 
the fruit with water to remove gummy material prior to 
preparation of the acetone powder. Extraction of the 
acetone powder with 0.2 M K,HPO, yielded a soluble 
preparation that was fractionated twice with (NH,) SO, 
followed by negative adsorption on Cas(PO,). and pre- 
cipitation by ethanol. 

The activity of crude homogenates is almost doubled 
by the addition of catechol. Purified preparations are 
almost completely inactive unless catechol or some other 
o-dihydroxyphenyl compound is present in the reaction 
mixture. The decolorization reaction is inhibited by heavy 
metal reagents, carbonyl reagents and ascorbic acid, but 
not by sulfhydryl reagents. Catechol oxidase activity and 
anthocyanin decolorizing activity have been shown to 
occur together in all fractions tested. The kinetics of the 
reaction have been studied. 

A mechanism has been proposed involving the enzy- 
matic oxidation of o-dihydroxyphenyl compounds to their 
quinones with a subsequent reaction between the quinone 
and the anthocyanin resulting in a colorless compound. 
This postulation is supported by the fact that there is an 
oxidative enzyme system involved; catechol or another 
o-dihydroxyphenyl compound is required for activity with 
purified preparations; catechol is oxidized by all the 
preparations that decolorize anthocyanins, and catechol 
oxidase activity and anthocyanin decolorizing activity 
follow each other closely during the purification pro- 
cedure; pre-incubation of enzyme and catechol reduces 
decolorization of the anthocyanin; inhibitor studies using 
heavy metal reagents (catechol oxidase contains copper), 
carbonyl reagents (in an attempt to trap quinone inter- 
mediates) and ascorbic acid (which has been reported to 
inhibit polyphenol oxidases) do not exclude this mecha- 
nism; furthermore p-benzoquinone and o-benzoquinone 
(the first oxidation product of the catechol-catechol oxi- 
dase system) decolorize anthocyanins non-enzymatically. 

Microfilm $2.75; Xerox $3.80. 69 pages. 
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SEPARATION AND ESTIMATION OF 
ESTRADIOL-17a 


(L. C. Card No. Mic 61-776) 


Edward William Schott, S.J., Ph.D. — 
St. Louis University, 1960 


Estradiol-17a was among the first of the estrogens to 
be prepared in the laboratory and to be isolated from 
natural sources. It was synthesized in 1933, and obtained 
in crystalline form from pregnant mares’ urine in 1937. 
Later it was obtained after administration of estrone or 
estradiol-178 to the rabbit. Its occurrence in the human, 
however, could not be shown by the rather unrefined 
methods of detection then in use. 

The similarity of the estradiols was early recognized, 
and a number of attempts made to separate them. Frac- 
tional crystallization, precipitation with digitonin or urea, 
and chromatographic methods met with limited success. 
Moreover, most methods of quantitative determination 
failed to distinguish between estradiol-17a and -17{. 

In view of these difficulties and of the limited sources 
of estradiol-17a@ then available, it is not surprising that 
interest in this estrogen waned. Its relative inactivity by 
comparison with estradiol-178 also may have contributed 
to this. 

In the last few years, however, discoveries of 
estradiol-17a in a variety of natural products and in 
several species has renewed interest in the hormone. 
Moreover, a possible relationship with other 17a-hydroxy- 
estrogens which have been shown to be natural metabolites 
is not unlikely. The role of estradiol-17a@ in the normal 
and pathological conditions of man is yet to be clarified. 

In view of these considerations, there would appear to 
be a need for a method of separating and estimating 
estradiol-17a in a variety of conditions, natural products 
and species. The present investigation is intended as a 
step toward this goal. 

Already at hand was a quantitative method reported to 
be specific for estradiol-17a, but whose application had 
not been extended beyond pharmaceutical products, for 
which it was originally devised. 

Investigations of the specificity, sensitivity, and pre- 
cision of the dilute iron-Kober method were made, and the 
results were in accord with those reported by Haenni. 
The silica gel column of Levy was adapted as a means of 
preliminary purification. The advantages of a short and 
a long column were considered in a series of experiments 
designed to determine the potentialities and optimal con- 
ditions of both. 

Application was then made of these techniques in four 
general areas: (1) The quantitative determination of the 
isomeric estradiols in mixtures arising from reduction of 
estrone was studied. (2) Estrogen metabolism in the 
rabbit was investigated, employing the new techniques. 

(3) Verification of the occurrence of estradiol-17a in 
bovine pregnancy urine was undertaken. (4) An investiga- 
tion which might indicate the possible presence of 
estradiol-17a in human pregnancy urine was made. 

The methods for the separation and estimation of 
estradiol-17a have proved to be of value in these applica- 
tions, and would, moreover, lend themselves to searches 
for the hormone in various pathological conditions, and 
perhaps to in vitro and in vivo metabolic studies. 
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The characterization of nucleotides which are involved 
in biosynthetic processes owes much to the development 
of anion exchange chromatography. Consequently, a con- 
cave gradient elution system, using ammonium formate at 
pH 3.0, was developed for the systematic separation of 
acid soluble nucleotides obtained from a variety of biologi- 
cal sources. The elution position of naturally occurring 
nucleotides was reproducible with respect to buffer con- 
centrations and the elution sequence conformed to the 
earlier theoretical predictions of Cohn. The nucleotide 
sequence obtained followed the pattern: cytidylic, adenylic, 
uridylic and guanylic acids (CAUG) at pH 3.0. 

The soluble nucleotide spectrum obtained from tri- 
chloroacetic acid extracts of Neurospora crassa revealed 
considerable amounts of uridine diphosphate acetyl- 
glucosamine and uridine diphosphate glucose. Significant 
amounts of cytidine diphosphate choline were also detected. 
In general, extracts of Bacillus subtilis and Chromobac- 
terium violaceum revealed a predominance of diphospho- 
pyridine nucleotide and monophosphorylated nucleotides, 
while a relatively low level of conjugated sugar nucleotides 
was observed. 

In a series of experiments designed to determine the 
effects of antimetabolites on the nucleotide spectrum of 
C. violaceum, it was observed that exposure of a growing 
culture to 8-azaguanine revealed the presence of at least 
three uridine diphosphate acetylmuramyl compounds. 
However, treatment with 5-fluorouracil had no effect on 
the accumulation of uridine diphosphate acetylmuramyl 
components when compared with an untreated or control 
culture of C. violaceum. 

Cation exchange chromatography of acid hydrolysates 
of a lipopolysaccharide extracted from C. violaceum re- 
vealed, in addition to glucosamine and fucosamine, the 
presence of an unidentified nitrogenous reducing compound 
which produced a chromophore with ninhydrin. 
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NUTRITIONAL FACTORS INFLUENCING 
SYNTHESIS OF THE MYELOBLASTOSIS VIRUS 
BY THE MYELOBLASTS OF AVIAN 
MYELOBLASTOSIS IN TISSUE CULTURE 
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Avian myeloblastosis is a specific, virus-induced 
neoplastic disease of the hematopoietic tissues of the 
chicken concerned with the origin of the white blood cell 
series. The outstanding characteristic of the condition is 
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the occurrence of leukemia manifested by the appearance 
in the circulating blood of primitive cells, myeloblasts, 
which reach concentrations as high as 2 x 10° cells per 
mm°* of blood. Myeloblasts, the only cells that display the 
attributes of malignancy in myeloblastosis, can be re- 
covered from the blood and maintained for long periods in 
tissue culture. A property of these cells, which do not 
change type in culture, is the constant release of the 
specific etiological virus into the culture medium. There 
is evidence that the myeloblasts from the diseased bird 
are all carriers of the viral agent and that in tissue 
culture the cells possess the capacity to support or foster 
the continuous synthesis of the agent. A notable feature 

of the tissue culture system is the apparently perfect state 
of symbiotic relationship between cell and virus activities 
which is compatible with intracellular virus multiplication 
without evident damage to the cell. 

By virtue of these properties, it is evident that the 
myeloblasts in culture constitute a system valuable for 
study of nutritional and other factors influencing either the 
activities pertaining to cell metabolism or growth, or those 
concerned with synthesis of the virus. The objective of 
the present work was to study certain requirements of the 
cells essential for virus synthesis. A realistic approach 
to this aspect of the problem was possible because of the 
unique property of the myeloblastosis virus strongly to 
dephosphorylate adenosine triphosphate. This enzymatic 
activity, which is quantitatively related to virus mass, 
provided the means for relatively highly accurate bio- 
chemical assay of the amount of the agent released into 
the culture fluid in terms of numbers of virus particles. 

The principal attention in the work was directed toward 
group and individual amino acid requirements, and the 
procedure for test consisted in observation of the effects 
of omission from a basic culture medium of the compounds 
under study. A successful outcome of the work was 
dependent on the selection of a suitable medium for the 
purpose. Previous experiments had shown that chicken 
serum was an essential constituent of the culture medium 
when a balanced saline solution was employed as the basic 
diluent. In the present work it was desirable to employ a 
different diluent, M-199, which not only contained salts in 
balanced quantities, but also many nutritional and growth 
factors in known concentration, including amino acids, 
water and fat soluble vitamins, purines, pyrimidines and 
other materials. Even with this medium, however, it was 
found that chicken serum was required in concentrations 
similar to those necessary with the saline solution. It was 
noted, nevertheless, that though 20 percent serum was 
- required for indefinite continued virus release, serum in 
5 or 3 percent concentration in M-199 was sufficient to 
support virus liberation for periods long enough to permit 
study. 

As an approach to the problem, a series of experiments 
was made with 5 percent chicken serum in M-199 with the 
omission of various factors in groups, namely, purines 
and pyrimidines; water soluble vitamins; fat soluble 
vitamins; and all amino acids usually incorporated in 
M-199. Absence of the purines, pyrimidines and water 
soluble vitamins had no significant effect on virus release 
in the period of study, 24 days. In contrast, considerable 
influence was exerted by lack of fat soluble vitamins and 
most of all, by omission of all amino acids, under which 
conditions, virus release ceased after about 8 days. 

In further work with the same system, amino acids 





were omitted in groups in accordance with Haurowitz’s 
classification, The greatest depression of virus release 
was observed in the absence of the basic side chain group. 
Next in order, and of slightly less effect, were the non- 
ionic and non-polar side chain groups while the omission 
of aspartic and glutamic acids (anionic side chain group) 
caused little change from the control. It was of interest 
that the lack of all amino acids caused less change than 
that of the ionic side chain group, arginine, histidine and 
lysine. 

Despite the suggestive results at this point, it was 
recognized that the system did not possess the sensitivity 
requisite for test of the requirements of individual amino 
acids. It was clear that this was due to amino acids of 
unknown kind and quantity present in the serum comple- 
ment of the culture medium. Exploratory experiments 
showed that this complication could be circumvented by 
use of serum dialyzed against distilled water. As the 
subsequent results showed, a sufficiently sensitive system 
consisted of 3 percent dialyzed chicken serum in M-199 
from which the individual constituents under study were 
omitted. Although virus release continued for only a few 
days with this serum and all amino acids contained in 
M-199, the interval was long enough to yield significant 
results. 

By this means it was observed that the requirements 
of the different individual amino acids varied from small 
to very great. Although there were 2 significant excep- 
tions, the variation was closely related to the structure of 
the compounds. In the category of the aromatic amino 
acids, the lack of phenylalanine and tyrosine had the 
greatest effect to decrease virus release. Next in order, 
and of only slightly greater effect, were the monoamino- 
carboxylic amino acids, and these were followed closely 
in influence by the basic amino acids. Effects somewhat 
less than those seen in the foregoing experiments were 
observed with the monoaminodicarboxylic, the sulfur- 
containing and the heterocyclic amino acids, with the 
notable exceptions of methionine and tryptophane. Methi- 
onine exerted the greatest influence, and the effect of the 
omission of tryptophane was of the order of that of the 
basic amino acid group. 

The results of the experiments showed that the omis- 
sion from the culture medium of any individual amino acid 
of the group studied caused depression of the release of 
virus. An interpretation of the findings in terms of the 
processes of amino acid metabolism involved in the syn- 
thesis of virus cannot be made with the present informa- 
tion, in part, because the requirements of cell activity, 
per se, could not be distinguished from those related 
specifically to virus synthesis. It can be said, however, 
that the need for these amino acids with respect to virus 
release differed from that associated with growth of cells 
of other strains. It should be emphasized that the cri- 
terion of requirement in this work was virus release, and 
the results do not necessarily bear on the particular needs 
of the cell. No results of studies on other similar virus- 
cell systems are available for comparison. 
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STUDIES ON THE ORGANIC ACID METABOLISM 
OF A WHEAT SMUT FUNGUS 
(TILLETIA CONTRAVERSA) 


(L. C. Card No. Mic 61-969) 


Edgar Byron Vaisey, Ph.D. 
Oregon State College, 1961 





Major Professor: Robert Warren Newburgh 


A study was made of the metabolism of formic and 
oxalic acids in teliospores of the wheat smut fungus, 
Tilletia contraversa. The high endogenous respiration 
and low activity of teliospore enzyme preparations made 
it necessary to depend largely on radioactive carbon 
compounds for information on metabolism. 

It was found that formate decarboxylation by teliospore 
extracts was competitively inhibited by ethanol and nitrite 
and unaffected by carbon monoxide or oxidized pyridine 
nucleotides. These results indicated that formate was 
oxidized by a catalase-hydrogen peroxidase complex, a 
reaction hitherto not described for the plant kingdom. The 
pH optimum for this oxidation was at 5.1. 

The enzyme system or systems producing the hydrogen 
peroxide necessary to form the catalase-hydrogen peroxide 
complex could not be completely identified. However, 
formate oxidation was stimulated by reduced diphospho- 
pyridine nucleotide in conjunction with flavin nucleotides. 
These reactions are well known for their ability to produce 
hydrogen peroxide. 

Folic acid in conjunction with reduced diphosphopyri- 
dine nucleotide or reduced triphosphopyridine nucleotide 
also stimulated formate oxidation. It thus seemed likely 
that tetrahydrofolate was the stimulating factor. Beyond 
this, the folic acid effect was not investigated. 

Teliospores also oxidized oxalic acid. The enzyme 
concerned with this oxidation could not be solubilized 
from broken teliospore particles. These particles oxi- 
dized oxalic acid optimally at a pH near 2.6, which indi- 
cated that only undissociated oxalic acid was a substrate 
for the enzyme. The oxidation was inhibited 50% by 2.4 x 
107°M fluoride, by 1.6 x 10-* M cyanide and by heating at 
70° for 4 minutes. . 

The products of oxalic acid oxidation are carbon 
dioxide and probably hydrogen peroxide. Although hydro- 
gen peroxide could not be determined directly, it was 
shown that formate was not a product and that pyridine 
nucleotides were not involved in the oxidation. The best 
evidence for hydrogen peroxide was that the oxidation 
could be stimulated by riboflavin and flavin mononucleo- 
tide, but not by flavin adenine dinucleotide. 

The low ratio of carbon dioxide to oxalate formed from 
key intermediates of carbohydrate metabolism such as 
pyruvate-1-C™* (ratio 0.7) and acetate-1-C“* (ratio 2.5), 
was considered to be evidence that oxalate was on the 
main pathway of carbohydrate metabolism. Since oxalate 
is apparently metabolically inert at pH 7.0, there is an 
opportunity for it to diffuse from the pathogen into the 
host plant. Thus, oxalate by virtue of its properties as a 
strong acid, chelator, and enzyme inhibitor could be 
responsible for some of the symptoms of plant disease. 

An attempt was made to find the substrate directly 
responsible for oxalate and formate synthesis. The evi- 
dence indicated that oxalate might be formed by condensa- 
tion of two moles of formate. The participation of oxalace- 








tate, acetate, glycolate or other two carbon compounds in 
oxalate synthesis appeared most unlikely. 

The pathway to formate synthesis is still in doubt. 
However, there were reasons for considering that pyruvate 
might be cleaved into formate and acetate. The experi- 
mental evidence also was in accord with a hypothesis 
which involved the methyl carbon of acetone, originating 
from acetoacetate, as a precursor of formate. 
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EXCRETION OF COBALT 60-VITAMIN B,. 
IN THE DOG AND RAT 
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The tissue distribution and excretion of cobalt 60- 
labeled vitamin B,2 has been studied in the dog and rat. 
In the dog only the parenteral route (intravenous) was 
employed for the administration of the labeled vitamin in 
varying amounts, but no higher than 0.31 microcuries per 
pound body weight. Of fifteen animals, four were irradi- 
ated, and biliary fistulae were established surgically in 
five. The remaining six were regarded as “normals” in 
that they were subjected to no unusual procedure other 
than injection with cobalt 60-labeled vitamin Bio. 

A comparative study in rats employing the parenteral 
(subcutaneous, intraperitoneal, intravenous) and oral 
routes was also included. The total dose of the labeled 
vitamin administered per rat varied from 0.3 to 0.4 
microcuries. Two experimental trials were completed. 
One dealt with the distribution of cobalt 60-vitamin B,, in 
tissues as a function of time. The other focussed attention 
on the distribution in tissues and excretion (feces and 
urine) of the labeled vitamin according to the route of 
administration. 

The distribution in tissues was, in general, high for 
parenchymatous organs and those of the endocrine system. 
Within the latter, the pituitary (dog and rat), and para- 
thyroids (dog) showed the highest concentration of the 
labeled vitamin. In the dog, the following over-all 
sequence of tissues may be suggested, according to the 
highest content of cobalt 60 radioactivity: pituitary, 
parathyroids, adrenals, gastric mucosa (fundus), kidney, 
pancreas, prostate, liver, spleen, heart, testes (or 
ovaries), lung, thyroid, sub-maxillary gland, cerebrum, 
bone marrow, skin, and skeletal muscle. In the rat, a 
similar pattern had been noted except for kidney tissue 
which contained the highest uptake of the radiovitamin. 
Dogs subjected to irradiation or biliary fistulae failed to 
show any variation in the pattern given above. 

In both the dog and rat, the tissues (mucosae) of the 
gastro-intestinal tract demonstrated significant retention 
of the administered vitamin. The binding or absorptive 
capacity appeared to be limited since in the rat it was 
shown that via the oral route of administration, over 60 
percent of the dose was excreted within 24 hours of intake, 
and therefore not available for absorption. By the 
parenteral routes, only 10 to 20 percent of the injected 
dose was excreted in an equal period of time. The 
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parenteral route is therefore the more preferable and 
efficient one if high retention of vitamin Bi2 in tissues and 
organs is to be expected. 

The results in dogs of fecal and urinary excretion of 
radiovitamin Bi2 indicated that of the total percent ex- 
creted by these routes, the amount appearing in the feces 
was much greater than inthe urine. The pattern of 
excretion (urine and feces) showed (by graphic analysis) 
that half-times for the first (fast) components were 0.8 
to 2 days, and those for the slow components were 21-56 
days. In rats, a fast component of 14.4 hours and a slow 
component of 18 days were observed with the oral route 
of administration. For the parenteral routes, one com- 
ponent (half-time of 9 to 10 days) was noted, although an 
initial faster component was likely. 

The study of biliary excretion in dogs has revealed a 
two-component pattern in which the half-times for the 
first (fast) components were 6.0-7.5 hours, and those for 
the slow components were 90 to 295 hours. From 2.6 to 
6.6 percent of radioactivity was recovered in the bile, 
a upon the length of the period of collection. 
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STUDIES OF THE METABOLISM OF 
VITAMIN A-9, 10-C* ACETATE AND THE 
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This thesis reports a study of the metabolism of 
vitamin A-9, 10-C™“ acetate both in vivo in rats and in 
vitro in normal pig adrenals and the effect of vitamin A 
deficiency in rats on cholesterol biosynthesis. 

The in vivo study of the metabolism of vitamin A 
reveals several different types of binding of the molecule 
to what behaves as protein. An easily freed form of 
vitamin A, presumably bound to lipo-protein, and a firmly 
bound form which could only be freed by hydrolysis of the 
protein fraction were detected in several tissues. No 
activity was found in the adrenal gland in a short term 
experiment but was detected in a longer term experiment. 
All the activity found in the adrenal gland could be re- 
moved by treatment with protein denaturants. Activity was 
found to be present in the colon in both experiments with 
one-third of the activity easily removed by protein de- 
naturants and two-thirds of the activity tightly bound to the 
protein fraction. Activity was found in the liver as would 
be expected since enough vitamin A was injected to pro- 
mote some liver storage. 

The in vitro studies of the metabolism of vitamin A-9, 
10-C™ acetate using normal pig adrenals yielded evidence 
for the presence of an esterase associated with the mito- 
chondria capable of hydrolyzing the acetate ester of 
vitamin A. No vitamin A esterase was found to be associ- 
ated with rat liver mitochondria. An esterase was also 
found associated with the microsomal-supernatant fraction. 
No formation of vitamin A acid could be detected either by 
direct means or by trapping reaction by using the method 
of carrier crystallization. Some of the characteristics of 





impurities and degradation products are given as well as 
the probable means by which they are formed. No enzy- 
matic activity could be detected other than the vitamin A 
esterase and no product other than vitamin A alcohol were 
enzymatically formed which could be detected by this 
author. 

Vitamin A deficiency was found to affect the biosynthe- 
sis of cholesterol by altering the conversion of mevalonic 
acid to unsaponifiable products and the per cent of choles- 
terol found in these products. No effect on the net amount 
of cholesterol synthesis was found to occur until the 
deficiency was well advanced. The theory is advanced 
that a block occurs prior to the synthesis of squalene and 
may be due to a reduction of binding sites on the micro- 
somes. The adrenal steroid hormones tested were found 
to partially reverse the block seen in vitamin A deficient 
rats. The data show that, until the animal is almost mori- 
bund, the deficient rat is capable of synthesizing choles- 
terol from the formed unsaponifiable products at least as 
well as the normal rat. 
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The reaction of t-benzyl halides with lithium to form 
sym-diaryltetraalkylethanes was investigated. It was 
found to be of preparative value in certain cases. The 
relative proportion of coupling verses elimination was 
studied. 

The thermal dissociation of sym-diaryltetraalkyl- 
ethanes to form free radicals similar to the free radicals 
formed by hexaphenylethane is known. Results of previous 
investigators are in agreement that the reaction proceeds 
by initial homolytic cleavage of the highly strained bond 
beta to the aromatic ring to form free radicals which are 
stabilized by the aromatic system through resonance. 
Disproportionation follows to yield a saturated aromatic 
hydrocarbon and an aromatic olefin. 

It has now been observed that these same highly 
branched dibenzyl derivatives undergo a more rapid reac- 
tion with the same stoichiometry in the presence of acid 
catalysts such as aluminum chloride, sulfonic acids, sul- 
furic acid and silica-alumina cracking catalysts. This new 
reaction has been found to be catalytic in nature and was 
studied in a heterogeneous system at temperatures around 
200°C. The diaryltetraalkylethanes were dissolved in a 
liquid hydrocarbon phase, decalin and n-heptane, and were 
treated with a catalyst. When sulfonic acids were em- 
ployed, the acid melted below the reaction temperature 
and constituted a liquid acid phase. The relative rate of 
reaction was found to be dependent on the substrate 
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concentration and in some manner on the acid concentra- 
tion. When silica-alumina cracking catalyst was em- 
ployed, a solid-liquid heterogeneous system resulted. The 
relative rate of reaction with these catalysts was found to 
be independent of the quantity of catalyst used. When the 
aromatic rings were replaced by cyclohexyl] rings, the 
hydrocarbons reacted neither thermally nor catalytically. 

Various mechanisms are discussed and an ionic inter- 
mediate is postulated. This intermediate consists of an 
aromatic sigma-complex which is beta to a strained bond. 
Beta-cracking occurs to alleviate the strained system and 
proton ejection satisfies the charged species. 
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Although the 4n+2 rule proposed by Hiickel (Z. Physik, 
70, 204 (1931)) predicts a significant resonance stabiliza- 
tion for cyclodecapentaene (I, R'=R*=H) (n=2), neither this 
compound nor any of its derivatives have yet been isolated 
or synthesized. The goal of the present work was the 
synthesis of two bicyclic tetraenes, 9,10-dimethyl-9,10- 
dihydronaphthalene (II, R’=Me, R®=H) and 1,5-diacetoxy- 
9,10-dihydronaphthalene (II, R’=H, R*=OAc). These should 


form the corresponding cyclodecapentaene derivatives (I) 
by a o-7 isomerization if the steric repulsion between R’ 
and R’ in I is not too great. 


Go 6 gp’ 


The Dimethyl Series. The synthesis of 9,10-dimethyl- 
2,6-bis-furfurylidene-1,5-decalindione (III, R*=R*=Me, 
R’=R°=O, R*=R°=CHC,H;0) was achieved in better than 
9 per cent over-all yield from 1,5-decalindione (III, R7= 
R°=O, R'=R‘=H, R°=R°=H.). An exchange ketalization of 
1,5-decalindione with 1,5-bis-ethylenedioxydecalin pro- 
duced 5-ethylenedioxy-1-decalone (III, R*=O, R*®= 
-OCH2CH20-, R*=R°=H2, R'=R*=H) which upon aldol 
condensation with furfural gave 2-furfurylidene-5-ethyl- 
enedioxy-1-decalone (III, R’=O, R*=CHC,H,O, R*= 
-OCH.2CH:20-, R*=R‘=H, R°=H2). Angular methylation 
with methyl iodide and potassium t-butoxide afforded 
9-methyl-2-furfurylidene-5-ethylenedioxy-1-decalone 
(I, R'=Me, R?=O, R*=CHC,H;0, R°= -OCH,2CH.0-, 
R*=H, R°=H,). The protecting ketal group at Cs was 
removed by acid hydrolysis and after Cs, had been blocked 
with another furfurylidene group, a second angular methyl 
group was introduced at Cio to give the aforementioned 
dimethyl bis-furfurylidene dione. Further steps toward 
the conversion of the latter compound to the desired 
dimethyl tetraene were first tried on a model compound, 








9-methyl-2-furfurylidene-1-decalone (III, R’=Me, R? =O, 
R*=CHC,H;0, R*=H, R°=R°=H,). Attempts to remove the 
blocking furfurylidene group by alkaline hydrolysis gave 
unsatisfactory results. Ozonolysis followed by hydride 
reduction yielded an oily isomeric mixture of 9-methyl- 
1,2-dihydroxydecalin (III, R'=Me, R?=R*=OH,H, R*=H, 
R°=R°=Hz2) which was converted to its dimesylate deriva- 
tive. Attempts to obtain 9-methyl-A’-octalin by elimina- 
tion of the mesylate groups failed and further investigation 
of this series was discontinued. 


The Dienedione Series. The success of a novel ap- 
proach for the selective introduction of unsaturation a-8 
to a carbonyl was assured by the conversion of the model 
a-decalone (III, R?=O, R’=R*=H, R°=R°=R°=H2) to 
A’-octalone-1. Treatment of a-decalone with ethylene 
glycol gave 1-ethylenedioxydecalin (II, R?= -OCH,CH,O-, 
R'=R‘=H, R*=R°=R°=H_) which was brominated selectively 
at C2 with the bulky brominating agent, phenyltrimethyl- 
ammonium tribromide. Dehydrobromination of this 
bromoketal with potassium t-butoxide in refluxing t-butyl 
alcohol followed by acid hydrolysis to remove the ketal 
group afforded A*-octalone-1. 

Application of the same series of reactions to 1,5- 
decalindione afforded one isomer of A**-hexalin-1,5- 
dione (IV, R=O) in 27 per cent over-all yield. Treatment 
of the dione with ethylene glycol readily yielded 1,5-bis- 
ethylenedioxydecalin (III, R?=R°= -OCH2CH,0-, R'=R‘*=H, 
R*°=R°=H2). Both 2-bromo-1,5-bis-ethylenedioxydecalin 
and 2,6-dibromo-1,5-bis-ethylenedioxydecalin (III, R*= 
R®=Br,H, R*?=R*= -OCH,CH,0-, R'=R‘*=H, R*°=R°=H,) 
could be obtained from the bromination of this bisketal by 
varying the reaction time. The quite insoluble dibromo- 
bisketal was dehydrobrominated with potassium t-butoxide 
in t-butyl alcohol and dioxane and 1,5-bis-ethylenedioxy- 
A”*-hexalin (IV, R= -OCH,CH,0O-) was isolated. A very 
mild acid hydrolysis at room temperature removed the 
ketal groups giving A *’*-hexalin-1,5-dione, m.p. 228.5- 
230°, A max216.6 mu (E 19,000). 

Preliminary attempts to convert the A*®-hexalin-1,5- 
dione into its bis-enol acetate (II, R’=H, R? =OAc) have 
failed so far. However, ultraviolet spectral studies of the 
dienedione in the presence of base indicated unusual char- 
acteristics not found in the analogous A*-octalone-1. 
Addition of base rapidly produced a bathochromic shift 
from 217 mu to 232 mu accompanied by the appearance 
of a new triplet peak at 325-350 mu. As the intensity of 
these peaks decreased, a new peak appeared at 275- 

280 mu. After one hour, an equilibrium seemed to be 
established between the species absorbing at A _.,,.278 mu 
(E 7000) and at A,,,, 330 my (E 3500). Addition of acid 
reversed the process leaving a single peak at A_.,, 224 
mu. The presence of a cyclodecapentaene system has not 
yet been demonstrated unequivocally. 

Microfilm $2.75; Xerox $5.80. 116 pages. 
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SOME REACTIONS OF CARBON MONOXIDE 
AND OTHER CHEMICAL STUDIES 


(L. C. Card No. Mic 60-5082) 


Malcolm Bersohn, Ph.D. 
Columbia University, 1960 


I Chloramphenicol, I, is one of the few known natural 
products containing a nitro group. Prior to this work it 
has been shown that the NO. group is not necessary for the 
biological activity of the molecule, since several analogs 
with other electron withdrawing substituents in the para 
position such as phenyl, chlorine, bromine, cyano etc. have 
activity of the same order of magnitude as the natural 
compound. If the para substituent is hydrogen there is no 
activity. The methyl derivative was synthesized by a 
stereospecific approach. 

It was shown to have an antibiotic potency of 7.4% of 
the nitro compound. One may conclude therefore that 
since the compound with a para hydrogen is inactive, the 
main function of the nitro group here cannot be to with- 
draw electrons. This result supports the idea that the role 
of the para substituent is steric, i.e. it repels some group 
near an enzyme site which otherwise would prevent the 
active end of the molecule from fitting properly onto a 
reactive site. 


II The anion of 2-nitropropane was reacted with 
3-bromocyclohexene to give 2-A-cyclohexenone and 1, 3- 
cyclohexadiene. The cyclohexenone was presumably 
formed from the nitronic ester II. Such nitronic esters 
are known to be unstable, even at room temperature, de- 
composing quickly to give a carbonyl compound and ace- 
tone oxime. The latter was isolated from the reaction 
mixture. This reaction exemplifies the principle of 
Kornblum that the greater the SN1 character of a reaction 
the more does the ambident anion tend to react at the 
atom which in the ground state bears the greatest negative 
charge. This is because in the mutual approach of ions, 
charge neutralization effects predominate over product 
stability effects because the former are effective sooner, 
at longer distances. 

The reaction of this anion with the tropylium cation 
under the same conditions gave the crystalline C-alkylated 
product, II, as shown by the analysis, the IR spectrum, 
typical of a tertiary nitro compound and the UV spectrum 
which is that to be expected for a cycloheptatriene com- 
pound. Further proof was provided by the consumption of 
six moles of hydrogen to give an amine whose acetyl 
derivative was crystalline and whose analysis corre- 
sponded to the amide IV. Here since both cation and anion 
are stable, the products, especially the less stable one, 
should easily dissociate. The final product obtained is 
thus the more stable nitro compound rather than the 
nitronic ester. 


III The industrial process of the acid catalyzed addition 
of carbon monoxide and water to ethylene to give propionic 
acid has been known for about thirty years. When this 
work was begun no acid catalyzed addition of carbon 
monoxide to any alicyclic compound had been reported. 
The reaction V was therefore studied to see if the reaction 


was feasible and if so to determine the optimum conditions. 


High dilution, pressures of 200-250 atmospheres with con- 
centrated sulfuric acid as catalyst and solvent gave yields 





up to 40-50%. The anilide of the product was identical 
with that of 1-methylcyclohexane carboxylic acid. 

A variety of other acid catalysts e.g. polyphosphoric acid, 
titanium tetrachloride, perchloric acid in acetic acid, 
trichloroacetic acid and perchloric acid in nitrobenzene 
were found to be ineffective catalysts under the pressures 
and the mild temperatures used. In sulfuric acid the 
principle side reaction was the telomerization of the 
olefin. 

The unsaturated ester VI when reacted with CO under 
these conditions gave an 81% yield of the trans acid VI. 
The same product was obtained from the mixture VIII. 

Both the trans acid VII and the corresponding cis acid 
rapidly decarboxylate in concentrated sulfuric acid to give 
the same mixture of lactones. Under these conditions in 
the presence of carbon monoxide the cis acid was iso- 
merized to the trans acid. This reaction thus gives the 
equilibrium product. This then is a novel route to trans 
8-methylhydrindanone and similar systems. 

The same reaction with the lactone IX gave an oily 
mixture of diacids, and the attempt to isolate the enone 
acid X from the reaction with the alcohol X in pure form 
was similarly unsuccessful even though the model com- 
pound 2-methyl-cyclohexanol reacted to give 1-methyl- 
cyclohexane carboxylic acid. 

Tertiary amyl chloride, silver perchlorate and CO 
gave a high yield of the corresponding acid, thus affording 
a new way to do the reaction with the absolute minimum of 
acid present. The reaction mixture must contain at least 
a mole of water. 

CO added to the tropylium ion to give, after work up, 

a mixture of carboxylic acids, which further illustrates 
that the reactive intermediate of this reaction is a 
carbonium ion. 

Microfilm $2.75; Xerox $3.00. 42 pages. 


ADDITION OF DICHLOROCARBENE TO 
NAPHTHALENE-1-METHYL ETHER AND 
NAPHTHALENE-2-METHYL ETHER 
AND SYNTHESIS AND REACTIONS OF 
O-(1-CYCLOHEPTENYL)BENZYLAMINE 
HYDROCHLORIDE AND O-(1-CYCLOPENTENYL)- 
BENZYLAMINE HYDROCHLORIDE 


(L. C. Card No. Mic 61-603) 


Donald Allen Bolon, Ph.D. 
University of Minnesota, 1960 


Previously to this work, there have been no reports of 
the successful addition of dichlorocarbene to an aromatic 
ring. When dichlorocarbene is generated in the presence 
of naphthalene-1-methyl ether, the carbene adds to the 
aromatic ring, followed immediately by ring expansion to 
form 7-chloro-2,3-benztropone (I) and methyl chloride. 
The addition of dichlorocarbene to naphthalene-2-methyl 
ether resulted in the formation of 2-chloro-4,5-benztro- 
pone (II). 


: an 


I I 
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Hydrogenation of the tropone I resulted in the formation 
of benzsuberol. All attempts to hydrolize the chlorine 
with both basic and acid catalysts, and to rearrange the 
tropone I to 1-naphthoic acid failed. The exact location of 
the chlorine in I is in doubt as it is possible to draw a 
reasonable structure with the chlorine in the 5 position. 
The inertness of the chlorine precludes easy location. 

The tropone II absorbed four moles of hydrogen to give 
an oil. The 3,5-dinitrobenzoate of the oil was made which 
had the correct composition for the derivative of a benz- 
cycloheptanol. The other structure that may be drawn 
for the tropone II involves destruction of the aromaticity 
of the benzene ring and hence is unlikely. All attempts to 
hydrolize the chlorine from II were unsuccessful. 

A sample of 4,5-benztropolone was prepared; numer- 
ous attempts to replace the hydroxyl with chlorine did not 
succeed. Attention is called to the remarkable stability 
and inertness of the benztropone and benztropolone series 
of compounds. 


) 
Cr — O t+ A 


CH-NH;: HCl | CH2-OH | 
mm IV 








V 


Two o-(1-cycloalkenyl)benzylamine hydrochlorides (II) 
were synthesized, x=1 and x=3. When III (x=3) was treated 
with sodium nitrite, a mixture of products resulted. 
o-(1-Cycloheptenyl) benzylalcohol (IV, x=3) and 3,4,5,6,7,8- 
hexahydro-1,2-benzazulene (V, x=3) were found in 1:1 
proportions. The alcohol IV (x=3) was cyclodehydrated to 
V (x=3) by reaction with warm formic acid. The hydro- 
benzazulene (V, x=3) was characterized by NMR, and by 
its conversion (catalytic dehydrogenation) to 1,2-benz- 
azulene. This reaction sequence offers a new synthetic 
route to azulenes. 

When o-(1-cyclopentenyl) benzylamine hydrochloride 
(III, x=1) was treated with sodium nitrite, only o-(1-cyclo- 
pentenyl)benzyl alcohol (IV, x=1) was obtained. Treatment 
of IV (x=1) with formic acid failed to give any benzpentalene 
(V, x=1). The rigidity of the cyclopentenyl ring as com- 
pared to the cycloheptenyl ring may account for the failure 
of IV (x=1) to undergo cyclodehydration. This failure also 
precludes using this method as an entrance into the 
benzpentalene series. 

Microfilm $2.75; Xerox $6.00. 124 pages. 


A KINETIC STUDY OF THE REARRANGEMENT 
OF RACEMIC AND OPTICALLY ACTIVE 
1,1-BIS(p- METHOXYPHENYL)-2-m- 
CHLOROPHENYL-2-PHENYL-1,2-ETHANEDIOL 
IN ACETIC ACID SOLUTION. 


(L. C. Card No. Mic 61-743) 
Mary Cecile (Yung-Ying) Chang, Ph.D. 
St. Louis University, 1960 


This investigation has been concerned with a study of 
the kinetics and mechanism of the perchloric acid- 





catalyzed rearrangement in aqueous acetic acid of 1,1- 
bis(p-methoxypheny]l)-2-m-chlorophenyl-2-phenyl-1,2- 
ethanediol. Progress of reaction was followed by the 
analysis of samples of the reaction mixture for unchanged 
pinacol by oxidation with lead tetraacetate and for the 
pinacolone mixture by a spectrophotometric method. The 
pinacolone mixture was found to consist of 78% of the 
ketone formed by phenyl shift and 22% of the isomer 
formed by anisyl migration. 

It was shown that changes in specific rate produced by 
changes in the water content of the solvent or in the con- 
centration of the perchloric acid catalyst are quantitatively 
accounted for by the corresponding changes in the acidity 
of the reaction medium as measured by the Hammett H, 
acidity function scale. This correlation of log specific 
rate with H, is consistent with the assumption that the 
rate-determining step is the conversion of the protonated 
substrate ion to a carbonium ion. 

By comparison of the observed rate of pinacol decay 
with the previously measured rates of dehydration of 
1,1,2,2-tetraphenylethanol and its di-p-methoxy deriva- 
tives it was concluded that the pinacoi reacts principally 
by ionization at carbon-1. The product of the pinacol 
decay was shown to be the corresponding ethylene oxide 
which subsequently undergoes rearrangement at a rate 
200 times slower than the rate of oxide formation. Argu- 
ments are presented in support of the point of view that 
in the oxide ionization occurs at C-1 and C-2 at relative 
rates of approximately 1000:1, that the rapidly formed C-1 
ions undergo reversible return to the oxide or phenyl shift 
at relative rates of 300:1, and that the more slowly formed 
carbonium ions C-2 undergo pinacolone formation by shift 
of the highly mobile anisyl group without serious intrusion 
of diversionary processes such as ring closure. In this 
way the observed pinacolone product ratio and the anoma- 
lously slow rate of rearrangement of the oxide are ra- 
tionalized. A theoretical interpretation of these differ- 
ences in reaction of the two carbonium ions has been 
developed. 

In the course of the investigation m-chlorobenzilic 
acid was resolved. The optically pure positive rotatory 
isomer was converted to the methyl ester by action of 
diazomethane. The ester was reacted with p-methoxy- 
phenylmagnesium bromide to produce negative rotatory 
1,1-bis(p-methoxypheny]l)-2-m-chlorophenyl-2-phenyl- 
ethanediol. Under the experimental conditions previously 
established in the kinetic experiments with the racemic 
pinacol the optically active pinacol was converted to the 
oxide of inverted rotation. Because the reaction leaves 
the asymmetric center undisturbed it is assumed that the 
pinacol and oxide have the same configuration. Under 
conditions designed to produce rearrangement the active 
pinacol was converted to an optically inactive mixture of 
the two pinacolones. The rate of change of the rotation 
closely paralleled the rate of rearrangement. The 
pinacolone formed by shift of the anisyl group to the asym- 
metric carbon C-2 should be optically active if the rear- 
rangement and ionization steps are synchronized or if the 
rearrangement occurs prior to rotation of the carbonium 
ion about the ethane C - C bond. Absence of residual 
optical activity in the rearrangement products supports 
the point of view that neighboring group effects are unim- 
portant in the reactions of the aryl pinacols. 
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THE TOTAL SYNTHESIS OF ALDOSTERONE 
AND CONTRIBUTIONS TO THE 
TOTAL SYNTHESIS OF PROGESTERONE 


(L. C. Card No. Mic 60-4644) 
Joseph Charles Collins, Jr., Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Professor William S. Johnson 


Section I -- The completion of a highly stereoselective 
total synthesis of the potent corticoid hormone, aldo- 
sterone (I, R=H, R'=OH, 17a hydrogen), is reported. 


Fo 


ROH COCH,R’ 


= 








Condensation of the furfurylidene derivative of 3a, 
118-dihydroxy-D-homo-18-norctiocholane-17a-one 
(W. S. Johnson, R. Pappo, and W. F. Johns, J. Am. Chem. 
Soc. 78, 6339, 1956) with methacrylonitrile in methanolic 
methoxide, followed by acetylation, provided a mixture of 
diacetates II, epimeric at C2o, which was ozonized, hy- 
drolysed, and acidified to yield the mixture of the lactonic 
dibasic acids Ila and Ib (R=H,OH; R'=R''=H, CO,H). 
This mixture was acetylated and then converted, through 
the diacid chloride, into the mixture of epimeric dimethyl 
ketones Ila and IIIb (R=H,OAc; R'=R''=H,COCHs) which 
were separated and equilibrated. 

Peracid oxidation of each epimer gave the triacetates 
Illa and IIb (R=R'=R''=H,OAc) which were each hydrolysed 
to the corresponding triol (R=R'=R''=H,OH), oxidized with 
Sarett’s reagent and then treated with sodium acetate in 
acetic acid; the same A**-steroid IV (16,17 double bond) 
was obtained from both epimers. Partial tosylation of 
Ila (R=R’ =R''=H,OH) followed by oxidation and t-butoxide- 
catalyzed cyclization of the resulting diketo tosylate I 
(R=R'=O, R''=H,OTs) provided predominantly the 17a 
steroid IV (178-hydrogen) and some of the 178 isomer 
(IV, 17a-hydrogen) which was identical with the hydrogena- 
tion product of the corresponding 4” steroid. 

Further studies to improve the yields revealed that 
N-bromoacetamide (NBA) treatment of the triols resulted 
in a semiselective oxidation of the Cs hydroxyl. A mild 
saponification of the triacetates Ia and IIb (R=R'=R"' =H, 
OAc) followed by NBA oxidation and reacetylation pro- 
vided the keto diacetates Ia and IIIb (R=O; R'=H''=H,OQAc) 
which, on bromination and then dehydrohalogenation, 
afforded the corresponding 3-keto-A‘ -diacetates (R=O; 
R'=R''=H,OAc; 4,5 double bond). Protection of the ketonic 





system as an ethylene ketal, followed by saponification, 
selective tosylation, oxidation with Sarett’s reagent, and 
t-butoxide-catalysed cyclization of the resulting keto 
tosylate II (R=C,H,O,; R'=O; R''=H,OTs; 5,6-double 
bond) yielded the same 17a steroid (V, R=O) from both 
epimeric series. Epimerization of V (R=O) provided the 
178 isomer which was found by mixed melting point and 
infrared comparison to be identical with the intermediate 
in the total synthesis of aldosterone described by 

J. Schmidlin, A. Wettstein, et. al., Exp. 11, 365 (1955). 
CHs 

ER 


4 





V 


An alternative approach to the completion of the syn- 
thesis involved reduction of V (R=O) with lithium aluminum 
hydride to give the hydroxy lactol V (R=H,OH) which, on 
treatment with acid to hydrolyse the ketal, with methanolic 
acid to form the lactol ether and then with Sarett’s oxi- 
dizing reagent, yielded the lactol methyl ether I (R=CHs, 
R'=H, 178 hydrogen). Acetoxylation (J. A. Hogg, et. al., 

J. Am. Chem. Soc. 77, 4438, 1955) at C2, afforded 

I (R=CHs, R'’=OAc, 178-hydrogen) which on treatment with 
aqueous acetic acid gave dl-17a-aldosterone acetate 

(I, R=H, R'=OAc, 178-hydrogen). The infrared spectrum 
of this compound was identical with that of an authentic 
sample (J. Schmidlin, A. Wettstein, et. al., Helv. Chim. 
Acta. 40, 2291, 1957). 

Hydrolysis of the acetate provided dl-17a-aldosterone 
(I, R=H, R'=OH, 178-hydrogen) and a trace of dl-aldo- 
sterone (17a-hydrogen) which was detected by M. Rubin 
using paper chromatography. 


Section II -- Continuation of studies directed toward 
the total synthesis of nonaromatic steroids via perhydro- 
benz(e)indan intermediates are included in this section. 
(See W. T. Tsatsos, Ph.D. Thesis, University of Wis- 
consin, 1954, for previous work). 


0.£Bu 


CH; 


oO 
VI 


A new synthesis of the starting material, 4-(2-methyl- 
3-methoxyphenyl)-butan-2-one (VI, R=R'=CHs), was 
accomplished by treating the t-butyl ester VII (prepared 
by the Stobbe condensation with 2-methyldihydroresorcinol 
enol ether) with 30% palladium-on-carbon in refluxing 
p-cymene to give VI (R=H, R'=OH) which was converted 
to methyl ether VI (R=CH;, R'=OH) and then, via the acid 
chloride, into the ketone VI (R=R'=CH;,). 

Further improvements in the synthesis of the tricyclic 
cyano ketone VIII (R=CN, R'=CO2CHs) were also realized 
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and a proof for the position of the cyanoethyl side-chain 
was provided. A number of attempts to introduce the 
8,9 double bond, with the view to thus labilizing the Cog, 
hydrogen for epimerization to the natural (8) configuration, 
failed. In the course of this study it was discovered that 
the reaction of N-bromosuccinimide with the enol acetate 
of the model des-A-cholestanone VIII (R=CO.CHs, 
R'=C.Hi7, CoaS-hydrogen), using allyl bromide as the 
solvent in order to minimize ionic bromination, provided 
the corresponding a,8 unsaturated ketone VIII (8,9-double 
bond) in 80% yield. However, when the method was applied 
to the enol acetate of VIII (R=R'=CO2CHs), none of the 
desired unsaturated ketone (8,9-double bond) was isolated. 
Microfilm $4.80; Xerox $16.90. 374 pages. 


THE CLAISEN REARRANGEMENT OF 
SUBSTITUTED CINNAMYL ARYL ETHERS 


(L. C. Card No. Mic 61-907) 


Wilmer Krafft Fife, Ph.D. 
The Ohio State University, 1960 


Although the over-all course of the Claisen rearrange- 
ment, in terms of the structural restrictions on reactants, 
intermediates, and products, is well understood, the con- 
formational and electrical character of the transition state 
has until recently escaped elucidation. The conformation 
of the transition state is now known, but available experi- 
mental results do not permit an unambiguous description 
of its electrical character. To provide the necessary 
information, a series of m- and p-X-cinnamyl p-Y-phenyl 
ethers was prepared and their rearrangement was studied 
kinetically. 

The substituted cinnamyl aryl ethers were prepared by 
a sequence of reactions in which a substituted arylmag- 
nesium bromide was reacted with acrolein, or vinyl- 
magnesium bromide was condensed with a substituted 
benzaldehyde to obtain an a-arylallyl alcohol. The alcohol 
was converted to a substituted cinnamyl halide by an- 
hydrous hydrogen bromide or thionyl chloride. Treatment 
of the cinnamyl halides with substituted phenols and potas- 
sium carbonate in acetone yielded the necessary m- and 
p-X-cinnamyl p-Y-phenyl ethers. The rates of rearrange- 
ment of these ethers in Carbitol solution were measured 
at several temperatures. 

The kinetic parameters for each compound studied are 
listed in the following order: enthalpy of activation (AH*, 
Kcal. per mole), entropy of activation (AS*, cal. per mole 
per °), and rate constant (k, sec.~*x 10°) at 180.01°. 

Cinnamyl phenyl ether, 29.8, -13.1, 5.29; m-chloro- 
cinnamyl phenyl ether, 26.6, -21.1, 3.09; cinnamyl 
p-methoxyphenyl ether, 23.9, -22.5, 34.6; cinnamyl 
p-tolyl ether, 26.2, -18.2 15.1; p-methoxycinnamy] p-tolyl 
ether, 23.2, -24.0, 32.6; m-methoxycinnamy] p-tolyl ether, 
26.2, -18.9, 16.0; p-methylcinnamyl p-tolyl ether, 26.3, 
-18.1, 21.4; m-methylcinnamyl p-tolyl ether, 28.9, -12.7, 
17.6; p-chlorocinnamy] p-tolyl ether, 29.0, -13.3, 13.4; 
m-chlorocinnamy] p-tolyl ether, 27.0, -17.9, 11.0; 
p-cyanocinnamy] p-tolyl ether, 27.9, -16.4, 8.75; m-cyano- 
cinnamy]l p-tolyl ether, 30.4, -10.6, 9.84; m-nitrocinnamyl 
p-tolyl ether, 30.8, -9.9, 8.36. 





These results (which are correlated by a negative 
p and o+ constants), together with those from the re- 
arrangement of allyl p-X-phenyl ethers, require that the 
transition state be produced from an elongation of the 
covalent allyl carbon-oxygen bond and partial formation 
of the new carbon-carbon bond in such a way that the 
bonding electrons are about equally distributed between 
the allyl and the aryloxy groups. 

Microfilm $2.75; Xerox $3.00. 59 pages. 


SYNTHESIS AND KINETICS OF HYDROLYSIS OF 
HOMOLOGOUS META- AND PARA-CYCLO- 
ALKYLPHENYLDIMETHYLCARBINYL CHLORIDES 


(L. C. Card No. Mic 61-911) 


Roger Carl Hahn, Ph.D. 
The Ohio State University, 1960 


The reactivities of cycloalkane derivatives are 
markedly affected by ring size. However, interpretations 
of existing data are complicated because of the inability to 
differentiate fundamental steric and electrical effects 
within any homologous series. Therefore, a study was 
made of the syntheses and hydrolysis rates of meta- and 
para-cyclopropyl, cyclopentyl, cyclohexyl, and para- 
cyclobutylphenyldimethylcarbinyl chlorides. 

The best previous method reported for preparation of 
phenylcyclopropane, cyclization of 1,3-dibromo-1-phenyl- 
propane from reaction of N-bromosuccinimide and 
1-bromo-3-phenylpropane, was improved by replacement 
of zinc powder by zinc-copper couple. Over-all yields of 
phenylcyclopropane consistently reached 70%. Bromina- 
tion of phenylcyclopropane gave p-bromophenylcyclo- 
propane which was converted to p-cyclopropylphenyldi- 
methylcarbinol by reaction with magnesium and acetone 
in sequence. 

Nitration of phenylcyclopropane gave over 95% con- 
version to o-nitrophenylcyclopropane (~71%) and p-nitro- 
phenylcyclopropane (~ 29%, analyzed by vapor phase 
chromatography). Reduction of purified o-nitrophenyl- 
cyclopropane yielded o-cyclopropylaniline. Acetylation 
and bromination gave 4-bromo-2-cyclopropylacetanilide; 
hydrolysis and deamination yielded m-bromophenylcyclo- 
propane which was converted to m-cyclopropylphenyldi- 
methylcarbinol by reaction of the Grignard reagent and 
acetone. 

Phenylcyclobutane was obtained upon hydrogenolysis 
of 1-phenylcyclobutanol as prepared from phenylmag- 
nesium bromide and cyclobutanone. p-Cyclobutylphenyl- 
dimethylcarbinol was prepared from phenylcyclobutane 
by the analogous route used in synthesis of the p-cyclo- 
propyl homolog. 

p-Cyclopentylacetophenone was synthesized by acyla- 
tion of cyclopentylbenzene as derived from Friedel-Crafts 
reaction of benzene and bromocyclopentane. p-Cyclo- 
pentylphenyldimethylcarbinol was obtained from p-cyclo- 
pentylacetophenone and methyl Grignard. p-Cyclopentyl- 
acetophenone was converted by Schmidt reaction to 
p-cyclopentylacetanilide, which yielded m-cyclopentyl- 
phenyldimethylcarbinol via the analogous reaction series 
used in synthesis of m-cyclopropylphenyldimethylcarbinol. 
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Preparation of m- and p-cyclohexylphenyldimethyl- 
carbinols employed reaction series analogous to those 
used for preparing cyclopentyl homologs. 

Cycloalkylphenyldimethylcarbinols were converted to 
cycloalkylphenyldimethylcarbinyl chlorides by reaction 
with anhydrous hydrogen chloride. The rates of hydrolysis 
of m- and p-cycloalkylphenyldimethylcarbinyl chlorides in 
~90% aqueous acetone were measured at 0°, 15°, and 25°. 
Because the rate of hydrolysis of p-cyclopropylpheny]- 
dimethylcarbinyl chloride was too fast to measure ac- 
curately at 25°, its hydrolysis rate was also determined 
at -5.38°. Linear first-order rate plots were obtained, 
and rates of hydrolysis of the cycloalkyl derivatives rela- 
tive to the unsubstituted chloride (25°) were calculated: 
p-cyclohexyl, 19.6; p-cyclopentyl, 23.7; p-cyclobutyl, 
20.7; p-cyclopropyl, 125; m-cyclohexyl, 1.77; m-cyclo- 
pentyl, 1.73; m-cyclopropyl, 1.53. 

Relative rates in the m-cycloalkyl series were inter- 
preted on the basis of increasing inductive effect (+I) with 
increasing ring size (cyclopropyl< cyclopentyl ~ cyclo- 
hexyl). Relative rates in the p-cycloalkyl series were 
interpreted on the basis of steric and resonance effects, 
the importance of the latter increasing with decreasing 
ring size. The marked increase in rate caused by the 
p-cyclopropyl substituent did not involve rearrangement 
of the cyclopropane ring and was attributed to the ability 
of the cyclopropane ring to stabilize the electron-deficient 
center in the transition state by carbon-carbon hypercon- 
jugation. This ability was explained as the result of a 
large m component in cyclopropane C-C ring bonds. 
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ISOMERISM OF SUBSTITUTED IMINES 
(L. C. Card No. Mic 61-140) 


Jack Walter Hausser, Ph.D. 
University of Illinois, 1960 


The N-methylimines of p-chlorobenzophenone and 
p-nitrobenzophenone were prepared. The crystalline 
product from the condensation of methylamine and 
p-chiorobenzophenone dichloride was shown to be pure 
cis-p-chlorobenzophenone methylimine; the crystalline 
product from the condensation of methylamine and 
p-nitrobenzophenone dichloride was shown to be pure 
trans-p-nitrobenzophenone methylimine. 

cis-p-Chlorobenzophenone methylimine was found to 
isomerize in cyclohexane to an equilibrium mixture (58% 
trans, 42% cis at 100°). The first-order kinetics were 
measured at three temperatures for the cis-trans iso- 
merization. The calculated thermodynamic constants for 
the isomerization were Ea, 24.96 kcal./mole; AS*, -4.69 
E.U.; and AF*, 25.80 kcal./mole at 40.2°. 

trans-p-Nirtobenzophenone methylimine was found to 
isomerize in cyclohexane to an equilibrium mixture 
(6.5% trans, 30.5% cis at 100°). The first-order kinetics 
for the cis-trans isomerization were measured at three 
temperatures. The calculated thermodynamic constants 
of the isomerization were Ea, 27.14 kcal./mole; AS*, 
+2.63 E.U.; and AF*, 25.67 kcal./mole at 40.2°. 

Benzophenone phenylimine, p-chlorobenzophenone 
phenylimine, p-chlorobenzophenone p-tolylimine, p-meth- 





oxybenzophenone p-tolylimine, p-nitrobenzophenone 
p-tolylimine, p-methoxy-p'-nitrobenzophenone p-tolyl- 
imine and 2-nitrc‘luorenone p-tolylimine were prepared 
by the acid-catalyzed condensation of the corresponding 
ketones and amines. Spectral evidence is presented to 
support the proposal that the crystalline arylimines are 
single isomers that equilibrate very rapidly in solution at 
room temperature. 

On the basis of the evidence presented the mechanism 
for the isomerization of N-substituted imines is discussed. 

Microfilm $2.75; Xerox $6.80. 145 pages. 


CHEMISTRY OF ISOPROPYLIDENE MALONATE 
AND ITS DERIVATIVES 


(L. C. Card No. Mic 61-143) 


John Alan Hedge, Ph.D. 
University of linois, 1960 


The structures of benzylidene malonate and cinnamyl- 
idene malonate have been confirmed by infrared evidence. 
Since no carboxyl bands were present, the carboxy-beta- 
lactone structures earlier given to these compounds have 
been proved incorrect. Several derivatives of benzylidene 
malonate, including benzylidene benzalmalonate and di- 
benzylidene methylenedimalonate, have been prepared. 
Cinnamylidene malonate has been found as a by-product in 
a previously reported Meldrum type reaction. 

Isopropylidene malonate has been found to condense 
with formaldehyde in dimethylformamide at room temper- 
ature with no added catalyst to produce diisopropylidene 
methylenedimalonate in excellent yield. 

Diisopropylidene methylenedimalonate, diisopropyl- 
idene ethylidenedimalonate and diisopropylidene benzyl- 
idenedimalonate have been cyclized with base and halogen 
to produce diisopropylidene 1,1,2,2-cyclopropanetetra- 
carboxylate, diisopropylidene 3-methyl-1,1,2,2-cyclo- 
propanetetracarboxylate and diisopropylidene 3-phenyl- 
1,1,2,2-cyclopropanetetracarboxylate, respectively. The 
structure of diisopropylidene 1,1,2,2-cyclopropanetetra- 
carboxylate has been proved by hydrolysis to 1,1,2,2- 
cyclopropanetetracarboxylic acid and by an alternative 
route of preparation from diisopropylidene ethylenetetra- 
carboxylate and diazomethane. Dibenzylidene 1,1,2,2- 
cyclopropanetetracarboxylate has been formed by cycliza- 
tion of dibenzylidene methylenedimalonate. 

The condensation of isopropylidene malonate with 
cinnamaldehyde and with acetone to give the aldol products 
has been accomplished. No more than three moles of 
isopropylidene malonate could be caused to condense with 
isophthalaldehyde and terephthalaldehyde under the condi- 
tions studied. Diisopropylidene terephthalaldimalonate 
has also been prepared. 

Dialkylation of the monosodium salt of isopropylidene 
malonate in dimethylformamide at room temperature has 
been used to prepare isopropylidene 1,1-cyclohexanedi- 
carboxylate and isopropylidene 1,1-cyclopentanedicar- 
boxylate. Microfilm $2.75; Xerox $4.60. 86 pages. 
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THE REARRANGEMENT OF 
4-(p-C ARBETHOXY PHENOXY)-2-BUTENE-1-C™* 


(L. C. Card No. Mic 61-565) 


Robert Eston Hileman, Ph.D. 
University of Minnesota, 1960 


The thermal Claisen rearrangement of 4-(p-carbeth- 
oxyphenoxy)-2-butene-1-C™* (I) has been studied with the 
objective of determining the occurrence and amount of 
abnormal Claisen rearrangement. 


CH, CH- CHCH, 
guCH- CH, 


COOC.H; Il COOC.H; 


The unsaturated ether (I) was synthesized unambiguously 
from radioactive carbon-14 methyl iodide. The rearrange- 
ment was performed in an evacuated flask without solvent 
at 220-235° for 80 minutes. The location of the radio- 
active carbon-14 atom in the unsaturated ether (I) was 
established by cleavage of the double bond between the 
8 and y-carbon atoms of the allyl portion of the ether. The 
double bond was hydroxylated with performic acid and the 
glycol cleaved with periodic acid. The acetaldehyde, iso- 
lated as the dimedone, and the aromatic aldehyde, isolated 
as the semicarbazone, had 99.3% and 1.1%, respectively, 
of the total activity of I. 

Normal rearrangement of I occurs by attachment of 
the y-carbon atom of the allyl group to the ortho position 
of the aromatic ring. Any radioactive formaldehyde, 


obtained on cleavage of the double bond in the allyl side 
chain of the rearrangement product (II), would be formed 


by an abnormal rearrangement. The rearrangement 
product (II) was degraded by cleavage of the double bond 
in the allyl side chain by ozonolysis and reductive decom- 
position of the ozonide. The formaldehyde, isolated as the 
dimedone derivative, and the aromatic aldehyde isolated 
as the semicarbazone, had 14.6% and 83.9%, respectively, 
of the total activity of I. 

Several possible isomeric structures of the rearrange- 
ment product could give formaldehyde on ozonolysis. 
Evidence is presetited from nuclear magnetic resonance 
spectra and ultraviolet spectra that the structure shown 
for the rearrangement product (II) is the correct structure. 

Some possible mechanisms to account for this abnormal 
Claisen rearrangement are presented. 

Microfilm $2.75; Xerox $5.20. 102 pages. 





A KINETIC STUDY OF THE ORTHO-CLAISEN 
REARRANGEMENT AND AN ATTEMPT TO 
RELATE THE CONFIGURATION OF 
OPTICALLY ACTIVE (+) OR (-)a,y- 
DIMETHYLALLYL PHENYLETHER TO THAT 
OF ITS REARRANGEMENT PRODUCT, 

(+) OR (-)2-(a,y-DIMETHYLALLYL)-PHENOL. 


(L. C. Card No. Mic 61-648) 


Robert Roy Jacobson, Ph.D. 
The University of Wisconsin, 1961 
Supervisor: Professor Harlan L. Goering 

The similarities between the ortho-Claisen rearrange- 
ment (D. S. Tarbell in R. Adams’ “Organic Reactions,” 
Vol. II, John Wiley and Sons, Inc., New York, N. Y., 1944, 
Chapt. 1) and the intramolecuiar (Syi') rearrangement of 
allylic esters (H. L. Goering and R. W. Greiner, J. Am. 
Chem. Soc., 79, 3464 (1957); H. L. Goering, J. P. Blanchard 
and E. F. Silversmith, ibid., 76, 5409 (1954); H. L. Goering 
and E. F. Silversmith, ibid., ba 1129 (1955),) prompted this 
investigation of the as yet 1 uncertain mechanism of the 
former. 

The relative rates of the ortho-Claisen rearrangement 
of allyl phenyl ether, fifteen meta and para substituted allyl 
phenyl ethers, and a-, 8-, and y-methylallyl phenyl ether 
at 185° and 197° in diphenyl ether were determined. The 
relative rates of rearrangement of allyl p-cresyl ether in 
twelve solvents were also determined. A dilatometric 
method for following the reaction accurately at low con- 
centrations (about 0.1 M) of substrate and high tempera- 
tures (up to 200°) was developed. 

The data obtained was treated in several ways using 
both o and o+ substituent constants. The relative reactivi- 
ties of the p-substituted allyl phenyl ethers can be cor- 
related only by the oD” substituent constants, however, 
and those of the meta substituted allyl phenyl ethers cannot 
be correlated with any of the substituent constants. The 
value of p for the rearrangement is small and negative. 

These findings are consistent with a concerted one-step 
cyclic mechanism but other possibilities are not ruled out. 
For this reason the configurational relationship between 
optically active (+) or (-) a,y-dimethylallyl phenyl ether 
and its rearrangement product, (+) or (-)2-(a,y-dimethyl- 
allyl)-phenol, was also investigated. 

Several new compounds were synthesized in both their 
optically active and inactive forms in the course of the 
attempt to determine this configurational relationship. 
Also, the (-)a,y-dimethylallyl phenyl ether employed in 
this research was prepared by a greatly modified pro- 
cedure that yielded material of appreciably higher optical 
purity than that used by Alexander and Kluiber (E.R. Alex- 
ander and R. W. Kluiber, ibid., 73, 4304 (1951) in their 
original investigation of this 1 reaction. Unfortunately, the 
optical activity of either (+) or (-)2-(a,y-dimethylallyl)- 
phenol was lost during attempted catalytic (Pd-C) reduction 
of their allylic double bond. Since this represented a key 
step in the research, the configurational relationship could 
not be established. Several possible reasons for this loss 
of activity are discussed. The most likely of these in- 
volves racemization of the optically active center by the 
catalyst prior to reduction. 

Microfilm $2.75; Xerox $4.80. 95 pages. 
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REACTIONS OF VINYL AMINES 
(L. C. Card No. Mic 61-154) 


Jack August Kampmeier, Ph.D. 
University of Illinois, 1960 


The products of the reaction of diphenylacetaldehyde 
and ammonia in ether and ethanol solvents have been 
investigated. The structures of the products have been 
established as diphenylacetaldimine and 2,2-diphenyl- 
vinylamine respectively. The equilibrium between these 
two tautomers has been studied spectrophotometrically. 
Diphenylvinylamine, the enamine, has been shown to be 
present to the extent of at least 97-98% at equilibrium in 
ethanol solution. Some of the discrepancies in the litera- 
ture concerning these compounds have been partially 
resolved. 

The reaction of diphenylvinylamine with nitrosyl 
chloride in ether solution has been studied. It has been 
shown that under controlled conditions, the derived 
diazonium ion cannot be detected at -70° by the coupling 
reaction with sodium 2-naphthoxide. Possible reasons 
for the instability of the diazonium ion are discussed. 

A study of the products of the deamination of diphenyl- 
vinylamine in ether solution indicates that the diazonium 
ion is an intermediate in the deamination reaction. An 
aryl migration in an electron deficient vinyl system has 
been observed for the first time in the conversion of 
2,2-diphenylvinyldiazonium ion to diphenylacetylene. 

1-Amino-2-phenylinden-3-one has been synthesized 
and the enamine structure established by comparison with 
a model enamine, 1-pyrrolidyl-2-phenylinden-3-one. 

A preliminary study of the deamination of the primary 
enamine in acetic acid at 17-18° indicates that the 
diazonium ion may have a stability approaching that of 
benzenediazonium ion. 

The synthesis of 10-amino-dibenzo[ a,d |cyclohepta- 
[1,4,10}triene has been realized and the structure estab- 
lished by spectral methods. The enamine has not been 
diazotized. Microfilm $2.75; Xerox $5.60. 112 pages. 


KINETICS OF BASIC HYDROLYSIS 
OF A HOMOLOGOUS SERIES 
OF SUBSTITUTED LACTAMS 


(L. C. Card No. Mic 61-919) 


James Joseph Kane, Ph.D. 
The Ohio State University, 1960 


The purpose of this investigation is to determine the 
rates of reaction of a series of lactams with hydroxide ion 
in water. Thus, the kinetics of saponification of 4-, 5-, 
6-, and 7-membered lactams and certain of their gem- 
dimethyl derivatives were determined at three tempera- 
tures, and the corresponding activation parameters 
(entropy, enthalpy, and free energy) were calculated. The 
data obtained in this study are arranged in the following 
order: parent amino acid of lactam, rate constant x 10? 
liters/mol. min. at 85°, free energy of activation at 25° 
in kcal./mol., enthalpy of activation in kcal./mol., entropy 
of activation in cal./mol. degree. 3-Aminopropanoic acid, 
61.4, 22.9, 15.6, -24.3; 4-aminobutanoic acid, 4.49, 24.6, 





16.5, -27.2; 5-aminopentanoic acid, 34.6, 22.5, 11.0, 
-38.4; 6-aminohexanoic acid, 2.21, 24.9, 15.8, -30.4; 
3-amino-2,2-dimethylpropanoic acid, 6.30, 24.3, 15.9, 
-28.0; 4-amino-3,3-dimethylbutanoic acid, 1.09, 25.8, 
18.8, -23.4; 4-amino-4-methylpentanoic acid, 0.517, 26.3, 
19.1, -24.3; 5-amino-2,2-dimethylpentanoic acid, 4.08, 
24.3, 14.2, -33.7; 5-amino-5-methylhexanoic acid, 0.905, 
24.9, 15.8, -30.4; 5-amino-3,3-dimethylpentanoic acid 
ca. 0.63 x 107? liter/mol. min. at 85°. 

The rate determining step in amide hydrolysis involves 
cleavage of the carbon-nitrogen bond (ring opening in 
lactams) but addition of hydroxide ion to the carbonyl 
group accounts for the major part of the free energy of 
activation. Thus, interpretations are based on the forma- 
tion of a transition state resembling the tetrahedral addi- 
tion intermediate. 

Reactivities of unsubstituted lactams decrease in this 
order: 4 >6>5>7. Dimethyl substituents, in general, 
diminish the reactivity of a lactam of a given ring size; 
the greatest retardation is exhibited by dimethyl substitu- 
ents in the 3 (or 5) position of the 6-membered lactam. 
Effects of ring size on reactivity of a lactam are inter- 
preted in terms of conformations of cyclic systems and 
eclipsing interactions in the 5-, 6-, and 7-membered 
system. The relatively high energy requirement for 
hydrolysis of the 4-membered ring is interpreted as due, 
in part, to stabilization of the ground state by bond re- 
hybridization. Substituent effects in the 5- and 6-mem- 
bered lactams are interpreted on the premise that 
substituents in the 1,3 position of 5- and 6-membered 
cyclic systems result in serious steric interactions in 
the rate controlling tetrahedral transition state. 

Microfilm $2.75; Xerox $6.20. 129 pages. 


EVIDENCE FOR THE EcB MECHANISM 
IN THE CARBONYL-ACTIVATED 
ELIMINATION REACTION 


(L. C. Card No. Mic 60-460$) 


Robert Timberlake Kemp, Ph.D. 
University of Virginia, 1960 


An investigation of the base-catalyzed elimination of 
hydrogen chloride by the chalcone dichlorides gave evi- 
dence that carbonyl-activated elimination reactions can 
take place by the EcB mechanism: 


i 
-CXR-CR'=C- + H 


+ 


-CXR-CHR'-CO- 


Ke 


Ks -CR=CR'-CO- + X 


| 
-CXR-CR'=C- 


Base is consumed rapidly at a first-order rate, -d[S™ |/dt 
= kt{-CXR-CHR'-CO-], while products are produced 
slowly at a second-order rate, d[/-CR=CR'-CO-]|/dt = dx” / 
dt = kq[-CXR-CHR'-CO-][S"]. erythro (CKR-CHR'-CO-) 
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gives trans (-CR=CR'-CO-), a result which can be ex- 
plained by the EcB mechanism, but not by the Ez mecha- 
nism, since the latter would be expected to give a cis 
product. An acid quench applied during the course of the 
elimination reaction reveals the presence of an inter- 
mediate which has a greater ultraviolet absorbtivity at 
310 mu than that possessed by -CXR-CHR'-CO- but less 
than that of -CR=CR'-CO-. An initial fast equilibrium 
reaction is indicated by a rapid increase of ultraviolet 
absorbtivity during the first sixty seconds which abruptly 
falls off tc be replaced by a slow increase over an hour or 
more. A variation of the extinction coefficient of the pure 
dichloride in ethanol with concentration has been observed. 
This is interpreted as evidence of dissociation. It is pro- 
posed that operation of the EcB mechanism is favored by 
the inherent relative stability of the conjugate base 

o- 
(-CXR-CR'=C-) and by the ability of the environment 


(medium) to solvate these anions. 
Microfilm $2.75; Xerox $7.40. 157 pages. 


THE STRESS RELAXATION OF 
FIBROUS MATERIALS 


(L. C. Card No. Mic 61-487) 


Edward Thomas Kubu, Ph.D. 
Princeton University, 1953 


When a fiber is stretched and held at a constant exten- 
sion, the stress required to maintain this fixed extension 
decreases with time. By treating stretched fibers with 
reagents that preferentially attack one type of stress- 
supporting bond and observing the subsequent relaxation, 
it is possible to separate the relative effects of these 
bonds. An apparatus has been devised to record simul- 
taneously the stress relaxation of six sample fibers over 
extended periods of time. The relaxation behavior of wool, 
silk, and nylon has been investigated as a function of 
reagent temperature, concentration, and pH. 

It has been found that in distilled water all three ma- 
terials show the same behavior over most of the time 
range studied, that is, a gradual relaxation of perhaps 
one-third of the initial stress, attributable in all likelihood 
to the destruction of hydrogen bonds. If, after a fiber has 
been relaxed in water for a period of two days, the water is 
replaced by sodium bisulfite solution at pH 6.5, the rate of 
stress relaxation of wool keratin increases markedly. 
This change is attributed to the scission of the disulfide 
cross-links in this material by the sulfite ion. Silk and 
nylon, which are free of cystine, are not affected by 
sodium bisuifite. 

Further experiments on wool have been made to show 
the effects of solutions of hydrochloric acid, urea, thio- 
glycolic acid, and cysteine. The addition of 0.1 M HCl to 
an extended fiber relaxing in water produces a sharp drop 
in the stress; but the stress returns to its previous value 
when the acid is replaced with water. When 0.1 M hydro- 
chloric acid is replaced by sodium bisulfite solutions at 
pH 1.2, the rate of stress relaxation is much slower than 
that observed with sodium bisulfite at pH 6.5. The addition 
of 10 M urea to a fiber relaxing in water produces a rela- 





tively slow decay of stress. When the 10 M urea solution 
is replaced by a solution of 0.1 M sodium bisulfite in 10 M 
urea, the rate of stress relaxation is more rapid than that 
produced by sodium bisulfite alone. Cysteine and thio- 
glycolic acid solutions at pH 6.5 produce an approximately 
exponential decay of stress when added to wool fibers 
previously relaxed in water. 

The kinetics of the reaction of cysteine solutions with 
wool keratin has been studied as a function of concentra- 
tion, pH, and temperature. The reaction was found to 
follow pseudo first-order kinetics when the cysteine was 
present in sufficient excess to maintain its concentration 
constant during the reaction. The kinetics of the process 
is discussed in terms of the scission of the disulfide 
cross-links in keratin. 

Microfilm $2.75; Xerox $4.80. 91 pages. 


STUDIES IN BENZOCYCLOBUTENE CHEMISTRY: 
DIELS-ALDER ADDUCTS OF 
BENZOCYCLOBUTADIENE AND 1-MONO- AND 
1,2-DISUBSTITUTED BENZOCYCLOBUTENES. 


(L. C. Card No. Mic 61-931) 


Michael James Mitchell, Ph.D. 
The Ohio State University, 1960 


Part I. Adducts of benzocyclobutadiene with two 
dienes, cyclopentadiene and furan, and with a typical 
dienophile, N-phenylmaleimide, were prepared. The 
structure of the cyclopentadiene adduct, reported inde- 
pendently by C. D. Nenitzescu, M. Avram, and D. Dinu, 
Chem. Ber., 90, 2541 (1957), had to be confirmed by 
chemical transformations, since the quantitative hydrogen- 
ation method of the Romanian workers was found to be 
ambiguous; thus, the adduct absorbed one mole of hydro- 
gen in the presence of a palladium catalyst as reported, 
but it then went on to absorb an additional, indeterminate 
amount (two to three moles) at a slower rate and without 
any sharp inflection in the hydrogenation curve (moles of 
hydrogen absorbed vs. time). This unexpected hydrogena- 
tion behavior is ascribed to the saturation, first of an 
olefinic linkage, and then of an aromatic nucleus which is 
“strained” by the presence of a fused cyclobutane ring. 
Confirmation of this interpretation was found in the hy- 
drogenation of benzocyclobutene itself; the hydrocarbon 
readily absorbed exactly three moles of hydrogen and gave 
cis-bicyclo-4.2.0 octane. Treating the cyclopentadiene 
adduct with monoperphthalic acid gave a monoepoxide, 
C,;H,20, m.p. 56-57°; with phenyl azide, the expected 
derivative, CigHi7N3, m.p. 132-133°; with potassium 
permanganate, a cis-diol, C;;H4O2, m.p. 106-108° (di- 
acetate, m.p. 132-134°), together with a diacid, Ci;Hi.0,, 
m.p. 239-240°. The diacid was also obtained by oxonolysis 
of the adduct and by further oxidation of the diol; it was 
converted into the anhydride (infrared absorption bands at 
5.46 and 5.59 »., characteristic of a cis-cyclopentane-1,3- 
dicarboxylic acid anhydride) and into the diamide, 
CisHyN,O,. The dihydro derivative, C,,H,,, of the cyclo- 
pentadiene adduct was obtained by interrupting the hy- 
drogenation after approximately one mole of hydrogen had 
been absorbed. These transformation products confirm 
unambiguously the structure assigned by Nenitzescu to the 
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cyclopentadiene adduct of benzocyclobutadiene, viz., 
1,4, 4a, 8b-tetrahydro-1,4-methanocyclobutadibenzene. 

Analogously, the furan adduct of benzocyclobutadiene, 
C12H,.O, m.p. 58.5-59°, should have the structure of 
1,4,4a,8b-tetrahydro-1,4-oxiuocyclobutadibenzene. The 
adduct reacted smoothly with phenyl azide to give the 
expected derivative, C,,H,,N,O, m.p. 188-190°. 

The adduct of benzocyclobutadiene with N-phenyl- 
maleimide was shown to have the structure of N-phenyl- 
1,2-dihydro-cis-1,2-naphthalimide by dehydrogenation to 
N-phenyl-1,2-naphthalimide and by chemical (C,,H,;N-O2) 
and ultraviolet spectral analysis. 


Part Il. Heating the known substance, cis-1,2-diiodo- 
benzocyclobutene, with N-phenylmaleimide at 190° gave 
N-phenyl-2,3-naphthalimide which is undoubtedly formed 
via the transient intermediate, a,a'-diiodo-o-quinodi- 
methane; this is the first example known of a thermally 
induced homolytic cleavage of the condensed cyclobutane 
ring in a benzocyclobutene derivative. 

A synthetic program designed to prepare some 
1-monoalkyl, 1,2-dialkyl-, and 1,2-diarylbenzocyclo- 
butenes produced the following results: 1-methyl- and 
1-methylenebenzocyclobutene were prepared from 1-hy- 
droxymethylbenzocyclobutene tosylate by reduction with 
lithium aluminum hydride and by treatment with potassium 
t-butoxide, respectively. The tosylate, CisHisO3S, which 
is a new compound, was prepared from 1-hydroxymethyl- 
benzocyclobutene, also a new compound, which was ob- 
tained by the reduction of the known substance, benzo- 
cyclobutene-1-carboxylic acid. 

1,3-Dimethyl- and 1,3-diphenyl-1,3-dihydroisothia- 
naphthene-2,2-dioxide, prepared for the first time, failed 
to give the expected pyrolysis products, 1,2-dimethyl- and 
1,2-diphenylbenzocyclobutene, but gave instead a com- 
pound, C,oH,, (probably o-ethylstyrene) and 9-phenyl- 
9,10-dihydroanthracene, respectively. These results 
indicate that the sulfone pyrolysis method of Cava and 
Deana, J. Am. Chem. Soc., 81, 4266 (1959), is not without 
its limitations. 

a,a'-Dibromo-o-diethylbenzene failed to give 1,2- 
dimethylbenzocyclobutene when treated with sodium iodide 
in dimethylformamide, but gave an intractable tar instead. 
This result serves to disclose a limitation in the Finkel- 
stein method of forming the benzocyclobutene ring system. 
The best remaining route to 1,2-dimethylbenzocyclo- 
butene is said to be that progressing via 1-methylbenzo- 
cyclobutene-2-carboxylic acid to 1-methyl-2-hydroxy- 
methylbenzocyclobutene and its tosylate. The precursor 
to this acid, i.e., 1-methyl-2-diazo-3-indanone, was 
synthesized for the first time. 

Microfilm $2.75; Xerox $5.20. 101 pages. 


REACTIONS OF 3,3-DICHLOROACROLEINS WITH 
ACTIVE METHYLENE COMPOUNDS — 
SYNTHESIS OF SUBSTITUTED 2-PYRONES. 


(L. C. Card No. Mic 60-5323) 


Robert Zeno Muggli, Ph.D. 
Kansas State University, 1960 


An investigation was made of the reactivity of the 
carbonyl and chlorine functions in 3,3-dichloroacroleins. 





Previous work consisted of the preparation of the normal 
carbonyl derivatives and reactions with amines to give 
3,3-bis-(amino moiety)-acrolein by replacement of the 
chlorine atoms. 

3,3-Dichloroacrolein was reacted with acetic anhydride 
in the presence of sodium acetate to give 5,5-dichloro-4- 
methylpenta-2,4-dienoic acid. The yield indicated that the 
substituted acrolein was at least as reactive as benzalde- 
hyde. 

When malonic acid was used as the active methylene 
compound in a reaction with 3,3-dichloroacrolein, the 
product was 3,6-dimethyl-1,8-dioxanaphthalene-2,7-dione. 
The structure of this compound was proved by the fol- 
lowing reaction sequence: ethanolysis to yield 2,4,6- 
tricarbethoxyhepta-2,5-diene followed by hydrogenation to 
give 2,4,6-tricarbethoxyheptane, 2,4,6-Tricarbethoxy- 
heptane was synthesized independently by reaction of 
methyl 3-chloroisobutyrate with sodio-malonic ester, fol- 
lowed by acid hydrolysis and esterification of the 2,4,6- 
tricarboxyheptane which was formed. 

6-Phenyl-2-pyrone was prepared by the reaction of 
3,3-dichloroacrolein with acetophenone. The product 
reacted with bromine to yield 3-bromo-6-phenyl-2-pyrone. 
Both of these pyrones were found to be identical to the 
previously reported compounds. 

The preparation of methyl 6-methylcoumalate was 
accomplished by treating 3,3-dichloroacrolein with methyl 
acetoacetate. This 2-pyrone also was identical to the 
previously reported compound. The unreported methyl 
3-bromo-6-methylcoumalate was prepared by reaction of 
the above ester with bromine. 

Having established that the substituted acroleins were 
reactive enough to condense with active methylene com- 
pounds in the absence of a catalyst and having established 
the nature of the reaction products, a series of new sub- 
stituted 2-pyrones was synthesized. 

The reaction of 3,3-dichloroacrolein with 5,5-dimethyl- 
dihydroresorcinol yielded 7,7-dimethyl-5,6,7,8-tetra- 
hydro-1-oxanaphthalene-2,5-dione. 

3,3-Dichloro-2-methylacrolein, when reacted with the 
following active methylene compounds, gave the listed 
2-pyrones: cyclohexanone, 3-methyl-5,6,7,8-tetrahydro- 
1,2-benzopyrone (poor yield); ethyl acetoacetate, ethyl 
3,6-dimethylcoumalate; 5,5-dimethyldihydroresorcinol, 
3,7,7-trimethyl-5,6,7,8-tetrahydro-1-oxanaphthalene- 
2,5-dione; acetylacetone, 3,7-dimethyl-5-acetyl-2-pyrone; 
barbituric acid, 3-methyl-1-oxa-6,8-diazanaphthalene- 
2,5,7-trione; and 1,3-indanedione, 3-methyl-1-oxafluorene- 
2,5-dione. 

In addition, an effort was made to determine if the 
electron withdrawing power of the chlorine atoms in the 
dichlorovinyl group in 3,3-dichloro-2-methylacrolein 
would activate the methyl group much as a methyl group 
adjacent to a nitro or carbonyl group is activated. A reac- 
tion was attempted between p-nitrobenzaldehyde and 3,3- 
dichloro-2-methylacrolein in the presence of barium 
hydroxide as a catalyst. However, an oxidation-reduction 
was observed instead of the desired aldol condensation. 
The indication was therefore, that the dichlorovinyl group 
did not activate the adjacent methyl enough to allow an 
aldol reaction to take place. 

Microfilm $2.75; Xerox $5.40. 110 pages. 
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KINETICS OF 
HYDROLYSIS OF PHOSPHONATE ESTERS 


(L. C. Card No. Mic 61-664) 


Emanuel Joseph Russo, Ph.D. 
The University of Wisconsin, 1961 


Supervisor: Professor Takeru Higuchi 


Results of an investigation of some of the mechanisms 
leading to eventual hydrolysis of certain phosphonate 
esters are presented. These studies were concerned in 
general with nucleophilic exchange reactions involving 
these esters, and more particularly with the replacement 
reactions of isopropyl p-nitrophenyl methyl phosphonate 
(1370) and with the hydrolytic rates of certain other 
derivatives. 

CHs 


+R, = CHs — 
CHs 


ii 


ov P-R2 + Ri 


O 
ae CH; i " 
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CH; 


These systems were selected for study as possible 
models of enzyme reactions. Some data were obtained 
which suggests that the reaction between the ester 1370 
and certain gallates, for example, possibly involve inter- 
mediate complex formation. Other experiments show con- 
clusively that a free phenolic function in the ortho position 
on the R grouping changes the entire course of hydrolytic 
cleavage indicating possible intramolecular catalytic par- 
ticipation of the hydroxyl group. Rates of hydrolysis 
measurements on a series of other esters differing only 
in the R group have also been carried out. 

Based on the premise that 1370 reacts through the 
formation of an intermediate complex, a mathematical 
treatment similar to those of enzyme reactions was de- 
rived which led to the rate law: 


1/ki = 1/k2 + 1/k2K(C)p 


where kj is the observed pseudo first order rate constant 
when (C), the concentration of the reactant, is in excess 
of (S), the concentration of 1370, and the subscript zero 
refers to the initial concentration. From the reciprocal 
plots the equilibrium constants, for the formation of the 
complex (K), and the second order rate constants have 
been determined. 

The non zero intercepts on the reciprocal plots of the 
kinetic data have provided evidence that these reactions 
proceed through the formation of an intermediate com- 
plex. The equilibrium constants determined varied in 
value from 5 to 35, with the gallates being particularly 
good binders. However, it seems as if the results obtained 
in this study do not lead to unambiguous relationships 
among the several factors involved at the present stage of 
the investigation. Any atte..pts to evolve a direct corre- 
lation of the equilibrium constants with the over-all rate 
is impractical, since it is impossible to determine which 





properties of molecular complexes possess the necessary 
steric orientation to facilitate the reaction. 

Results of studies on the kinetics of hydrolysis of 
isopropyl o-hydroxyphenyl methyl phosphonate show that 
this compound hydrolyzes by three kinetically different 
mechanisms; (1) water attack on the unionized molecule, 
(2) hydrolysis of the ionized molecule by probable intra- 
molecular catalysis, and (3) hydroxyl attack on the ionized 
molecule, with the subsequent formation of o-hydroxy- 
phenyl methyl phosphonic acid and the elimination of the 
isopropyl group. 


HO HO 


CH, ° CH, 
ws cHo-P-O- +H,0-CH,-P-0- aa 


CH; OH 


This unexpected method of hydrolysis strongly indicates 
the presence of some form of intramolecular catalysis 
through the possible formation of the cyclic o-phenylene 
methyl phosphonate intermediate. In attempts to determine 
if this cyclic compound was a possible intermediate, 
o-phenylene methyl phosphonate was prepared and shown 
to give the same end products as those obtained in the 
hydrolysis of isopropyl o-hydroxyphenyl methyl phos- 
phonate. Studies on isopropyl phenyl methyl phosphonate, 
which does not have the ortho hydroxyl group, show that the 
hydrolysis proceeds with the cleavage of the phenolate 
group with the formation of isopropyl methyl phosphonic 
acid. These results seem to indicate that the presence of 
the ortho hydroxyl group on the phenol will tend to change 
the entire course of hydrolytic cleavage. 

The effects of various nuclear substituents on the rate 
of hydrolysis of the phenolate esters were also deter- 
mined. The data shows that the addition of an electron 
withdrawing group makes the phosphorous atom more posi- 
tive and thus more prone to nucleophilic attack. The oppo- 
site effect was found when the substituent was an electron 
inducing group since the phosphorous atom is then less 
electron deficient and less positive. 

Microfilm $2.75; Xerox $4.40. 84 pages. 


THE CYANOETHYLATION 
OF 1-METHYL-3-PHENYLINDENE 


(L. C. Card No. Mic 61-592) 


Robert David Schwartz, Ph.D. 
University of Minnesota, 1960 


Michael Reactions have been demonstrated to be 
generally reversible, and in practice they are usually run 
to equilibrium so as to give, in cases where more than 
one product can result, mixtures of products which, by 
the proportions of their components, reflect the thermody- 
namic stabilities of those products relative to each other. 

In light of this it was expected that cyanoethylation of 
1-methyl-3-phenylindene would produce large amounts of 
1-methyl-3-phenylindene-1-propionitrile and negligible, 
or at best small, amounts of 3-methyl-1-phenylindene- 
1-propionitrile. However, when 1-methyl-3-phenylindene 
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was treated with acrylonitrile and base, there resulted a 
mixture of 60% 1-methyl-3-phenylindene-1-propionitrile 
and 40% 3-methyl-1-phenylindene-1-propionitrile. 

1-Methyl-3-phenylindene (I) was prepared by the addi- 
tion of phenylmagnesium bromide to 3-methyl-1-indanone, 
followed by acid catalyzed dehydration of the product. 
This indene (I) was cyanoethylated, and the resulting 
nitrile mixture was hydrolyzed in base to a mixture of the 
salts of 1-methyl-3-phenylindene-1-propionic acid (II) and 
3-methyl-1-phenylindene-1-propionic acid (III). No sepa- 
ration of this mixture could be effected. 


Or Cor Go™ 


CH, CH, CH,CH,COOH # CH,CH,COOH 
I 0 I 


The unambiguous syntheses of (II) and (III) were per- 
formed. 

(I): On treatment with acetyl chloride 8-phenyl-f- 
methylglutaric acid was converted to its anhydride which, 
on treatment with aluminum chloride and benzene, was in 
turn converted to 3-methyl-1-indanone-3-acetic acid. The 
ester of this acid was converted to 3-methyl-1-phenyl- 
indene-3-acetic acid with phenylmagnesium bromide 
followed by acid. Lithium aluminum hydride, followed by 
treatment of the resulting alcohol with p-toluenesulfonyl 
chloride, gave a product which was converted to an indene- 
propionitrile with aqueous sodium cyanide. Basic hy- 
drolysis of this nitrile gave the indenepropionic acid (II). 

(I): Ethyl 3-phenyl-1-indone-2-carboxylate was con- 
verted to methyl 3-phenyl-1-indanone-3-acetate by the 
method of Koelsch,’ in which ethyl malonate is added to 
the indonecarboxylate and the resulting triester is saponi- 
fied and then heated to remove all labile carboxylic acid 
groups. The resulting acid is esterified to give the product 
indanone. The addition of methylmagnesium iodide to the 
indanone, followed by treatment of the product with acid, 
gave 3-methyl-1-phenylindene-1l-acetic acid. The indene- 
propionic acid (III) was prepared from this indeneacetic 
acid by the same procedure as was used to convert its 
isomeric indeneacetic acid into its indenepropionic acid. 

Ultraviolet spectra of (II), (I), and a mixture of (I) 
and (III) were run and analyzed. Using this data the com- 
position of the acid mixture obtained by hydrolysis of the 
product of cyanoethylation was determined. 

The nitro derivatives of (II) and (III) were prepared 
and characterized. Nitration of the acid mixture by hy- 
drolysis of the product of cyanoethylation gave a crystal- 
line mixture from which pure samples of both nitro 
derivatives were obtained. 

Treatment of 3-methyl-1-phenylindene with base pro- 
duced an indene mixture which, by infrared analysis, was 
determined, within error limits of 10%, to be composed of 
90% 1-methyl-3-phenylindene. 

The conclusion drawn is that at least some cyano- 
ethylations are not practically reversible. 


*C. F. Koelsch, unpublished work. 
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STEREOCHEMISTRY OF 
TRICHLOROSILANE ADDITIONS TO OLEFINS 


(L. C. Card No. Mic 61-669) 


Terry G. Selin, Ph.D. 
The University of Wisconsin, 1961 


Supervisor: Assistant Professor Robert West 


The cis and trans isomers of 1,2-, 1,3-, and 1,4- 
methylsilylcyclohexane have been prepared and charac- 
terized. Separation and purification was accomplished by 
gas chromatography. Hydrogenation of the respective 
triethoxytolylsilanes over Raney nickel catalyst followed 
by lithium aluminum hydride reduction to the silane pro- 
vided a majority of the cis isomer in each instance. The 
respective methylcyclohexyl Grignard reagents were 
coupled with silicon tetrachloride and reduced with lithium 
aluminum hydride as an alternate synthetic approach. 
However, the 1,2- and 1,1-methylsilylcyclohexanes could 
not be prepared by the latter approach. 

The stereochemistry of trichlorosilane addition to 
1-methylcyclohexene has been determined under various 
conditions. The products in each case were characterized 
by comparison with the pure isomers. The use of perox- 
ides or ultraviolet light as initiators yielded predominantly 
cis-1-methyl-2-silylcyclohexane with smaller amounts of 
trans-1-methyl-2-silylcyclohexane. These results are 
rationalized in terms of free radical intermediates which 
require a preferred trans mechanism resulting in cis 
product. The addition of trichlorosilane to 1-methylcyclo- 
hexene was also accomplished at 300° in the absence of 
added catalyst yielding a mixture of cis- and trans-1- 
methyl-2-(trichlorosilyl)cyclohexane and (cyclohexyl- 
methyl)trichlorosilane. The presence of considerable 
amounts of trans-1-methyl-2-(trichlorosilyl)cyclohexane 
and (cyclohexylmethyl)trichlorosilane was explained in 
terms of an ionic mechanism competing with a thermally 
initiated free radical process. 

Chloroplatinic acid readily catalyzed the addition of 
trichlorosilane to 1-methylcyclohexene yielding only the 
rearrangement product (cyclohexylmethyl)trichlorosilane. 
Similarly, the addition to 4-methylcyclohexene gave only 
terminal adduct. The latter reaction had an induction 
period which was shown to be due to the isomerization of 
4-methylcyclohexene to 1-methylcyclohexene. Addition of 
trichlorosilane to 1-ethylcyclohexene also gave only 
terminal adduct. However, 1-n-propylcyclohexene and 
1-n-octylcyclohexene were unreactive in the presence of 
chloroplatinic acid. These observations were rationalized 
by assuming a platinum catalyzed addition of hydride ion to 
the olefin. The resulting carbanion might then undergo a 
series of two 1,2-proton shifts or a single 1,3-proton shift 
providing the required primary carbanion for addition to 
silicon. The fact that 4,4-dimethylcyclohexene gave only 
products with silicon attached to the ring tends to support 
a mechanism involving a series of 1,2-proton shifts. 

The addition of trichlorosilane to 1-methylcyclo- 
hexene-ds using chloroplatinic acid as a catalyst resulted 
in the slow formation of equal amounts of trans-1-methyl- 
2-(trichlorosilyl)cyclohexane-ds and rearranged adduct 
(cyclohexylmethy])trichlorosilane-d;. Both products were 
shown to have retained all three deuterium atoms during 
addition. These results suggest that the addition to form 
terminal adduct does not proceed through the intermediate 
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terminal olefin methylenecyclohexane. Furthermore, a 
considerable kinetic isotope effect is present which allows 
addition to the ring to compete with the rearrangement. 
Since the trans isomer was observed as the only product 
from addition to the ring, chloroplatinic acid catalysis 
proceeds in a stereochemically cis manner. 

Additions of trichlorosilane to 1-chlorocyclohexene in 
the presence of chloroplatinic acid yielded primarily cyclo- 
hexyltrichlorosilane with smaller amounts of 1,1-, 1,3-, or 
1,4-chloro(trichlorosilyl)cyclohexanes. The latter prod- 
ucts arose from rearrangement of the olefin. The cyclo- 
hexyltrichlorosilane was shown to arise from platinum 
catalyzed 8-elimination of 1-chloro-2-(trichlorosilyl)- 
cyclohexane followed by addition to trichlorosilane to the 
resulting olefin. 

The free radical addition of trichlorosilane to 1-chloro- 
cyclohexene gave good yields of 1-chloro-2-(trichloro- 
Silyl)cyclohexane. Titration indicated that all four chlorine 
atoms were reactive. Since both cis and trans isomers 
are probably both represented in the adduct, it is sug- 
gested that the 8-elimination which occurs during titration 
is nonstereospecific. 

Microfilm $2.75; Xerox $8.40. 181 pages. 


THE EFFECT OF SUBSTITUENTS 
IN THE REARRANGEMENT 
OF ALLYL m-X-PHENYL ETHERS 


(L. C. Card No. Mic 61-944) 


Carl David Slater, Ph.D. 
The Ohio State University, 1960 


The rearrangement of allylic ethers of phenols and 
enols has received considerable attention in the last fifty 
years. The stereochemical character of the transition 
state is well understood, but the electrical nature of the 
reaction is not clearly defined. 

The purpose of this investigation was to provide more 
detailed insight into this latter aspect. A series of allyl 
m-X-phenyl ethers was synthesized (X = CN, C,.H,CO, 
Cl, Br, CH;, CH3;O). These compounds were rearranged 
at 160° and 200° in Carbitol and the amounts of 2-allyl- 
5-X-phenol and 2-allyl-3-X-phenol formed were deter- 
mined by isotopic dilution analysis in which carbon-14 
was used. The percentages of 2-allyl-5-X-phenols 
formed at 160.0°, 181.1° (the average of the percentages 
found at 160.0° and 200.0°), and 200.0°, respectively, for 
the various substituents were found to be as follows: 
CH;0O, 66, 68, 69; CH,, 40, 40, 40; Br, 29, 33, 36; Cl, 34, 
34, 34; CgH,CO, 21, 22, 23; CN, 31, 31, 30. 

The rates of rearrangement of this series of ethers in 
Carbitol were determined spectrophotometrically at 
160.0°, 181.1°, and 200.0°. By application of the isomer 
ratios the rates were separated into those for the forma- 
tion of 2-allyl-5-X-phenol and 2-allyl-3-X-phenol, and 
activation parameters were calculated. 

For the formation of 2-allyl-5-X-phenol the specific 
rate constants (sec.~* X 10°) at 160.0°, 181.1°, and 200.0° 
and E,(Kcal./mole), AH*(Kcal./mole), and AS*(cal./deg.- 
mole, calculated at 181.1°), respectively, are as follows: 
CH3;0, 11.4, 56.0, 220, 30.0, 29.1, -14.7; CH;, 3.68, 20.3, 
81, 31.6, 30.7, -13.2; Br, 2.05, 14.6, 64, 34.4, 33.5, -7.7; 





Cl, 2.50, 13.3, 57, 34.6, 33.7, -7.5; C,H,CO, 0.98, 5.8, 26, 
33.6, 32.7, -11.4; CN, 1.10, 6.7, 23, 34.1, 33.2, -9.9. The 
values for the formation of 2-allyl-3-X-phenol are as 
follows: CHs;O, 5.1, 26.3, 113, 31.5, 30.6, -13.0; CHs, 
5.51, 30.4, 122, 31.6, 30.7, -12.5; Br, 5.02, 30.9, 119, 
32.6, 31.7, -10.1; Cl, 4.86, 25.7, 111, 31.5, 30.6, -13.0; 
CeHsCO, 3.68, 20.7, 87, 32.1, 31.2, -12.1; CN, 2.24, 14.9, 
52, 29.9, 29.0, -17.6. 

The isokinetic temperature for the formation of 2-allyl- 
5-X-phenol is 593°K (r = 0.939, s = 636). Although appli- 
cation of the two parameter equation log k/Ky = Py, Om + 
Pp Tp to this latter reaction leads to a good correlation 
of the data, this must be a “nonsense correlation” since 
the p values obtained are inconsistent with those found in 
a similar manner for the rearrangements of allyl 
p-X-phenyl ethers. 

Application of Hammett’s equation in the usual form 
provides a good correlation (r = - 0.964, s = 0.096) 
between rate and substituent constant when op+ (not om?) 
values are used. The p found is - 0.664. This unusual 
correlation is best interpreted by assuming that during 
the simultaneous bond-making and bond-breaking in the 
transition state the bonding electrons are almost equally 
distributed between the allyl and aryloxy groups. The 
high electronegativity of the oxygen in the aryloxy quasi- 
radical accounts for the correlation by ot. 

Microfilm $2.75; Xerox $4.20. 79 pages. 


THE SYNTHESIS OF 1,4-DIHYDROPYRIDINES 
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Theodore Strang Sorensen, Ph.D. 
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Supervisor: Assistant Professor Edward M. Kosower 


The purpose of the work described in this dissertation 
was the synthesis of the two isomeric dihydropyridines 
and the measurement of their physical properties. 

The dissertation is divided into three parts: 

A. The synthesis and properties of 1,4-dihydro- 
pyridines. 

B. The attempted synthesis of 1,2-dihydro- 
pyridines. 

C. The acid-catalyzed rearrangement of 5-methyl- 
5-hydroxy-1-methoxyhex-1-en-3-yn. 

The synthesis of 1,4,4-trimethyl-1,4-dihydropyridine 
and of six 1-(p-substituted phenyl)-4,4-dimethyl-1,4- 
dihydropyridines was accomplished. Attempts to prepare 
the parent compound, 4,4-dimethyl-1,4-dihydropyridine, 
failed. 

The infrared and ultraviolet spectra of all of these 
dihydropyridines were measured and are discussed in the 
dissertation. The pK, of 1,4,4-trimethyl-1,4-dihydropyri- 
dine was measured in acetonitrile solution and found to be 
7.4, somewhat weaker than might have been anticipated and 
interpreted to indicate some stabilization of the dihydro- 
pyridine molecule involving the six pi electrons. The syn- 
thesis of N,N-divinylaniline failed. Some chemical reactions 
were attempted on 1,4,4-trimethyl-1,4-dihydropyridine, 
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including acylation, methylation, oxidation and complex 
formation. 

The synthesis of a 1,2-dihydropyridine was not accom- 
plished. The routes which were followed toward this end 
included the attempted ring-closure of 5-methyl-2,4- 
hexadienal, the attempted cyclization of the N-butyl imine 
of 5-methyl-2,4-hexadienal, the reaction of 2,2-dimethyl- 
3,4-dihydro-4H-pyran-4-one with butylamine or methyl- 
amine, the reaction of crotonaldehyde and isopropylidene- 
butylamine and a route starting with the attempted synthe- 
sis of 1,2,2-trimethyl-4-piperidone. Some measurements 
were made of the ultraviolet spectra of the unsaturated 
aldehydes and ketones prepared in connection with the 
work described above. Some measurements were also 
made of the ultraviolet spectra of unsaturated imines, 
both as the free bases and in their protonated forms. The 
acid-catalyzed rearrangements of 2,2-dimethyl-3,4- 
dihydro-4H-pyran-4-ol appeared to give a cis-a-8- 
unsaturated aldehyde. fa 

The acid-catalyzed rearrangement of 5-methyl-5- 
hydroxy-1-methoxy-hex-1-en-3-yn gave rise to a number 
of compounds depending on the reaction conditions used. 
Three of these were isolated in the pure state. Treatment 
of the acetylenic alcohol with aqueous acid gave 2,2- 
dimethyl-3,4-dihydro-4H-pyran-4-one. The allene alde- 
hyde, 5-methyl-5-methoxy-2,3-hexadienal, was formed 
when the acetylenic alcohol was treated with half of its 
own weight of potassium acid sulfate. The cumulene 
aldehyde, 5-methyl-2,3,4-hexatrienal, was formed when 
the acetylenic alcohol was distilled from 0.5 % of its own 
weight of potassium acid sulfate. The physical properties 
(including NMR, infrared and ultraviolet spectra) of these 
rearrangement products were recorded. 

Microfilm $2.75; Xerox $8.40. 185 pages. 


REACTION OF ANTIMONY PENTACHLORIDE 
WITH AROMATIC COMPOUNDS 


(L. C. Card No. Mic 60-5555) 


Allen Kay Sparks, Jr., Ph.D. 
C-ce Institute of Technology, 1960 


A principal objective of this work was to investigate 
the reaction path of aromatic chlorination by antimony 
pentachloride. The results of a study with monosubsti- 
tuted benzenes indicate that the reaction proceeds by 
electrophilic substitution not involving preliminary dis- 
sociation of the metal chloride to free chlorine. 

Additional evidence concerning the mode of nuclear 
chlorination by antimony pentachloride was provided by 
the following studies: 


1. Reaction with polymethylbenzenes 
2. Kinetic investigation with chlorobenzene 
3. Reaction variables 


A mechanism is proposed based on the results of these 
investigations. 

In addition to chlorination, the reaction with mono- 
alkylbenzenes may involve side-chain participation. 
Limited evidence indicates that traces of catalyst play a 





role in the side-chain attack, which results in the forma- 
tion of diarylmethane derivatives. 

Antimony pentachloride was compared with ferric 
chloride in their reactions with certain deactivated 
aromatic compounds. Only the antimony halide was ca- 
pable of chlorinating benzotrifluoride, although both 
reagents effected a Friedel-Crafts-type condensation. 
Whereas both metal halides chlorinated nitrobenzene, in 
addition ferric chloride participated in a complex series 
of oxidation and reduction reactions leading to chlorinated 
anilines and chloranil. 

Microfilm $2.75; Xerox $4.60. 88 pages. 


RING CLOSURE IN REACTIONS OF 
2-ACETYLBIPHENYLS. 
PHENANTHRENEQUINONE. 


(L. C. Card No. Mic 61-207) 


Richard Lloyd Talbott, Ph.D. 
University of Dlinois, 1960 


Intramolecular condensation of an arylglyoxal and an 
aromatic ring in the Friedel and Crafts manner has been 
realized with 2-biphenylylglyoxal. The reaction occurred 
with anisole as solvent, but no intermolecular condensa- 
tion with the solvent was observed. The preparation of 
the glyoxal from 2-acetylbiphenyl proved to be difficult 
and led to the discovery of an unusual ring closure reac- 
tion of which two examples were found. 

2-Acetylbiphenyl was prepared by two previously 
known methods, first by a direct synthesis from 2-iodobi- 
phenyl and second by a two-step synthesis involving 
1-(2-biphenylyl)-1-ethanol as an intermediate. When 
treated with peroxytrifluoroacetic acid the ketone yielded 
only 2-acetoxybiphenyl. The ketone did not give iodoform 
when treated with hypoiodite solution. 

When 2-acetylbiphenyl was oxidized by selenium diox- 
ide in dioxane, three products were found--phenanthrene- 
quinone, 2-biphenylylglyoxal, and di-9-phenanthryl ether 
--all in low yields. The results were interpreted to 
mean that two mechanisms were operating, the normal 
mechanism for production of glyoxals and an unusual ring 
closure mechanism which gave 9-phenanthrol as an inter- 
mediate. Conditions were found under which phenanthrene- 
quinone was the only isolable product (15 per cent yield) 
or under which no quinone was formed but 2-biphenylyl- 
glyoxal was produced and isolated as 2-biphenylylglycolic 
acid (19 per cent yield). 

2-Butyrylbiphenyl was prepared by a two-step pro- 
cedure similar to the preparation of 2-acetylbiphenyl. 
Oxidation of 2-butyrylbipheny] with selenium dioxide in 
dioxane gave only a mixture of substances that could not 
be purified or identified. No evidence was found for the 
operation of the unusual ring closure mechanism in this 
experiment. 

5-Chloro-2-acetylbiphenyl was prepared by a six-step 
synthesis from 2-aminobiphenyl. Selenium dioxide 
oxidation of this ketone in dioxane gave 5-chloro-2- 
biphenylylglyoxal and 3-chlorophenanthrenequinone, both 
in low yields. Thus, this reaction constitutes a second 
example of the unusual ring closure. 
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Acylation of m-terphenyl by the Perrier method with 
acetyi chloride gave only an intractable aPap. 5- Phenyl- 
2-acetylbiphenyl was not isolated. 

Phenylglyoxal was not obtained by treatment of phenacyl 
bromide with dimethyl sulfoxide. Consequently, this pro- 
cedure was not attempted with 2-phenylphenacyl bromide 
as a preparative method for 2-biphenylylglyoxal. 

Bromination of 2-acetylbiphenyl gave 2-phenylphenacyl 
bromide, which was converted to 2-phenylphenacyl 
benzoate by treatment with sodium benzoate. Hydrolysis 
of the ester gave an unidentified product which could not 
be purified. The low yields encountered in this approach 
rendered it useless for the preparation of 2-biphenylyl- 
glyoxal. 

Preparation of the glyoxal was finally achieved by 
oxidation of 2-acetylbiphenyl with selenium dioxide in 
ethanol under a nitrogen atmosphere. Treatment of the 
glyoxal with aluminum chloride in anisole gave phenan- 
threnequinone instead of 9, 10-dihydroxyphenanthrene, 
the product expected from intramolecular condensation. 

A proposed explanation for the formation of the quinone 

is that oxidation occurs prior to the work-up procedure by 
loss of a hydrogen atom with its electron pair from an 
intermediate in the reaction. 


Microfilm $2.75; Xerox $6.60. 138 pages. 


PART I: THE STEREOSELECTIVE SYNTHESIS 
OF ESTRONE INTERMEDIATES. 
PART I: THE CONDENSATION REACTION 
OF METHYL PHTHALALDEHYDATE. 


(L. C. Card No. Mic 60-6793) 


Robert Edward Tarney, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Professor W. S. Johnson 


Part I. 


The most efficient total synthesis of the female hor- 
mone estrone (X, R=H), is the reaction sequence of 
W. S. Johnson and R. G. Christiansen, [J. Am. Chem. Soc., 
73, 5511 (1951)] in which the keto ester (III, ReCOOCH;) 
was stereoselectively converted into the naturally oc- 
curring hormone. 


tN 
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In the present work, the stereoselective formation of 
the keto ester (III, R>COOCH;) was accomplished as 
follows: p-Methoxyacetophenone was converted in 87% 
yield into the Mannich base hydrochloride [I, R=N(CHs).° 
HCl] which in turn was converted into the cyano ester 
[I, R=CH(CN)COOCHs] in 78% yield under the conditions 


of the Michael reaction. Whenthe Michael adduct 
[I, R=CH(CN)COOCH ;] was treated with dimethyl succinate 
under the conditions of the Stobbe reaction, employing 





excess base, the unsaturated acid (II) was obtained in 44% 
yield [see R. E. Ireland, Ph.D. Thesis, University of 
Wisconsin, 1954]. Catalytic hydrogenation over palladium- 
on-strontium carbonate transformed the unsaturated acid 
(II) in 50-60% yield into the corresponding saturated acid 
which afforded the keto nitrile (III, R=CN) in 71% yield on 
treatment with methyl iodide and base in dimethylsulf- 
oxide, Alcoholysis of the nitrile produced the desired 
keto ester (II, R=COOCH;) in 67% yield. The present 
results coupled with the cited work (see above), constitutes 
a total stereoselective synthesis of estrone (X, R=H). 

The direct conversion of the keto nitrile (III, R=CN) 
into estrone (X, R=H) was studied. 
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When the keto nitrile (II, R=CN) was treated under the 
conditions of the Reformatsky reaction, the lactone (IV) 
and the hydroxy ester (V) were obtained in 33% and 8% 
yield respectively, while treatment with lithium methoxy- 
acetylide and hydration of the resulting acetylenic adducts 
afforded the lactone (IV) and hydroxy ester (V) in 13% and 
59% yield respectively. 

An alkoxide-catalyzed S-elimination converted the 
lactone (IV) into a pair of geometrically isomeric acids 
(VI, COOCH; /CN cis and COOCH; /CN trans), obtained in 
17% and 64% yield respectively, which were both cyclized 
to give the corresponding ketones (VII, COOCH,;/CN cis 
and COOCH; /CN trans) in 51% and 81% yield respectively. 
The ketone VII(COOCH; /CN trans) was obtained in 46% 
over-all yield from the hydroxy ester (V) on lactonization, 
8-elimination, and cyclization essentially as described for 
the lactone (IV). 

Reduction over palladium-on-carbon under the condi- 
tions of K. Kindler [Arch. Pharmaz., 431 (1933)] converted 
the ketone (VII, COOCHs /CN cis) into an unsaturated 
lactam (VIII), while similar treatment of the ketone (VII, 
COOCH:3/CN trans) gave an oil which, on further hydrogen- 
ation over palladium-on-strontium carbonate, afforded the 
crystalline cyano ester (IX) in 76% yield. The intermediate 
(IX) having the complete stereochemistry of estrone methyl 
ether (X, R=CH;) was thus made available for further 
studies. 
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Part I. 


The Claisen-Schmidt reaction between methyl phthal- 
aldehydate (I) and several ketones was investigated to 
determine if the condensation would proceed in good yield 
because of the intermediacy of a paraconic ester (II) as in 
the Stobbe reaction [W. S. Johnson and G. Daub., Org. 
Reactions, VI, 3 (1951)]. 


te af = 
COOcHs; 4 cond 


Ir =x ar 


The reaction with fluorene produced the unsaturated 
acid (III) in 93% yield, suggesting that the condensation 


did indeed proceed through a paraconic ester intermediate. 


The condensation reaction with several simply cyclo- 
hexanones and aromatic ketones gave poorer yields of 
crystalline acidic condensation product due to competing 
polymerization of the ketone and disproportionation of the 
aldehyde. Microfilm $2.75; Xerox $8.80. 194 pages. 


APPROACHES TO THE SYNTHESIS OF 
THE ALKALOID VERATRAMINE 


(L. C. Card No. Mic 61-679) 
Howard William Whitlock, Jr., Ph.D. 
The University of Wisconsin, 1961 


Supervisor: Professor William S. Johnson 


Four approaches to the total synthesis of the alkaloid 
veratramine were investigated, a key intermediate being 
4-methyl-5-carbethoxy-2-indanone VII. 


eS a COOE+ 
R, O 
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Vil R=H 
IX R = CH,CH,COCH,CHs 


Ri = C2Hs; Ra, Rs = O; 
Rg = CHz COCH; 


R, = CHs; Re, Rs =O; 
R, = CH,CO2CH; 
R,; = CHs; R2 = OH; 
Rs, Rg = CH,CO.CH; 
R, = C2Hs; R2, Rs; = O; 
R, = CH,C(OC2Hs) =CHCO.C Hs 
R, = CHs; Ro, Rs = CHCO2CHs; 
R, = CH2CO2CHs 
PART I 


The alkylation of 3-methyl-4-carbethoxy-A’*-cyclo- 
hexenone with iodoacetone afforded the diketoester I which 





O 
R2 


VI R, = CHs; R2=H 
Vil R, = C2Hs; Rz = CO2C2Hs 


was cyclized in poor yield with aqueous base to afford, 
after esterification the bicyclic ketoester VI. Attempted 
aromatization of VI under a variety of conditions was 
unsuccessful. 


PART I 


The alkylation of 3-methyl-4-carbomethoxy-A’ -cyclo- 
hexenone with methyl bromoacetate afforded the keto 
diester II which on reaction with methyl bromoacetate in 
the presence of zinc afforded the hydroxy triester I and 
the corresponding y-lactone Ila. Treatment of the mix- 
ture of II and Ila with sodium methoxide followed by 
esterification afforded a mixture of the dienic triester V 
and the corresponding endocyclic double bond isomer Va. 
Attempted aromatization of V and Va under a variety of 
conditions was unsuccessful. 


PART I 


Michael condensation of acetylacetone and methyl 
propiolate afforded methyl 4-acetyl-5-oxo-2-hexenoate in 
poor yield which on treatment with sulfuric acid afforded 
a poor yield of a substance presumed to be 5-acetyl-6- 
methyl-2-pyrone. It was hoped to condense the 2-pyrone 
with dimethyl acetylenedicarboxylate to afford dimethyl 
3-methyl-4-acetylphthalate which could be elaborated to 
useful bicyclic intermediates, but preliminary attempts 
were unpromising. 


PART IV 


Alkylation of 3-methyl-4-carbethoxy-A? -cyclohexenone 
with ethyl 8-ethoxy-y-bromocrotonate afforded the enol 
ether IV which on hydrolysis and cyclization with piperi- 
dine acetate afforded the bicyclic keto diester VII. De- 
hydrogenation of VII proceeded with concomitant decar- 
bethoxylation to afford the 2-indanone VIII. Reaction of 
VII with pyrollidine afforded 2-pyrollidino-4-methyl-5- 
carbethoxy-1-indene XI which on reaction with ethyl vinyl 
ketone afforded 2-(3'-oxopentyl)-2-pyrollidino-4-methyl- 
5-carbethoxy-1l-indene XII. Hydrolysis of XII afforded 
the substituted 2-indanone IX which was cyclized by means 
of phosphoric acid to the tricyclic keto ester X. 

Microfilm $2.75; Xerox $6.20. 128 pages. 
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INDENYL FREE RADICALS 
(L. C. Card No. Mic 61-599) 


Herbert Sedgwick Wilgus III, Ph.D. 
University of Minnesota, 1960 


The initial problem involved the synthesis of 3'-phenyl- 
indano 1,2-a -1,3-diphenylindene (I) as a derivative of 
dibenzopentalene. A second and perhaps more interesting 
problem involved the determination of the stability of the 
radicals (II) and (III) obtained from 1-chloro-1,3-diphenyl- 
2-diphenylmethylindene (IV) and 3'-bromo-3'-phenylindano 
1,2-a 1,3-diphenylindene (V). 


V 


The step in the synthesis route most likely to fail in 
the author’s opinion was the cyclodehydration of 1,3- 
diphenyl-2-diphenylmethylinden-1-ol (VI) to the internally 
strained 3'-phenylindano[1,2-a]-1,3-diphenylindene. Such 
a reaction however was ultimately accomplished in high 
yield. This compound was converted to the previously 
mentioned bromo analog which was then subjected to treat- 
ment with various metals and solvents known to favor 
radical formation. No reactions were observed. A Grig- 
nard reaction on the bromo compound (V) with phenylmag- 
nesium bromide resulted in the phenyl substituted product 
(VII). However, treatment of the bromo compound with 
phenylmagnesium bromide in the presence of cobalt 
chloride gave a white solid later identified as the dimer 
of 3'-phenylindano[1,2-a]-1,3-diphenylinden-3'-y] (II). 
Electron spin resonance showed that no radical existed in 
equilibrium with the dimer in the solid state or in solution. 

In the course of this synthesis 1-chloro-1,3-diphenyl- 
2-diphenylmethylindene (IV) was prepared from the cor- 
responding alcohol as an alternate precursor to 3'-phenyl- 
indano[1,2-a]-1,3-diphenylindene. In view of the simi- 
larities of this compound with other compounds showing 
radical character previously prepared in this laboratory 
by other workers, this compound was subjected to treat- 
ment with molecular silver. This gave a red solid radical 
with electron spin resonance showing that about 14% 
existed as the monomer in solution. The radical, solid 
or in solution, was stable indefinitely under an atmosphere 
of nitrogen but upon exposure to air slowly converted to 
the white peroxide. 

The results on radical stability and structure relation- 
ships obtained in this research combined with the results 
of other workers with analogous compounds are now 
readily explained principally on the basis of steric factors 
and the number of possible resonance structures. Steric 
factors involve both planarity of the molecule and the use 
of blocking groups in preventing dimerization. 





In the course of this investigation 16 new compounds 
were prepared, 14 of which were properly identified. 
Methods and procedures are given. 

Microfilm $2.75; Xerox $3.00. 48 pages. 


ISOLATION STUDIES ON 
RAUWOLFIA HETEROPHYLLA AND 
A STUDY ON THE SYNTHESIS 
OF CYCLODECAPENTAENE 


(L. C. Card No. Mic 61-682) 


Herbert Winicov, Ph.D. 
The University of Wisconsin, 1961 





Supervisor: Professor Eugene E. van Tamelen 


The work described in this thesis is divided into two 
parts. 

1. Some fractions obtained by alumina chromatography 
of the weakly basic extracts from Rauwolfia heterophylla 
were investigated. In addition to the known alkaloids pre- 
viously reported to be present in this species (aricine, 
ajmalicine, reserpine, deserpidine, raunescine, pseudo- 
reserpine and isoreserpiline), the alkaloids isoreserpine, 
renoxidine, isoreserpinine and rescinnamine were iso- 
lated. Also separated from this mixture were two alka- 
loids believed to be new. They were characterized by 
their melting points, optical rotations, infrared and ultra- 
violet spectra. Methanolysis of the alkaloid melting at 
254-5° (dec.) gave two products; an alkamine (m.p. 239- 
241° (dec.)) and methyl 3,4,5-trimethoxybenzoate. Hy- 
droiysis of the other alkaloid (m.p. 182-3° (dec.)) gave 
3,4,5-trimethoxybenzoic acid as tHe only crystalline 
product. Insufficient material prevented further charac- 
terization of these bases. Several nitrogen-free sub- 
stances were also isolated. Two of them have been 
characterized as 2,6-dimethoxybenzoquinone and the 
lignan, syringaresinol. 

2. An approach to the synthesis of cyclodécapentaene 
is described. The projected route makes use of the 
equilibrium that generally exists between a monocyclic 
polyene and its isomeric, bicyclic valence-bond tautomer. 
In this case, a synthesis of trans-9,10-dihydronaphthalene 
was pursued on the assumption that this nearly planar 
molecule would be in facile equilibrium with cyclo- 
decapentaene. The diester, dimethyl A*-cyclohexene- 
trans-1,2-diacetate, was prepared and converted to the 
acyloin, trans-A’-octalone-6-ol-7. Reduction of the 
acyloin with hydride gave a mixture of unsaturated diols 
which were converted to the corresponding dimethane- 
sulfonate derivatives and eliminated by means of sodium 
iodide and acetone to the intermediate, trans- 4”**-hexalin. 
Bromination of this hydrocarbon gave a tetrabromo 
derivative in which all the halogen atoms were assumed 
axial. Elimination of this tetrabromide with potassium 
tert-butoxide gave no evidence for the production of 
trans-9,10-dihydronaphthalene; however, the isomeric 
substance, 1,2-dihydronaphthalene was isolated as a 
product. Hydroxylation of the hexalin with osmium tetrox- 
ide gave a mixture of tetraols which were converted to the 
tetraacetate and tetrastearate derivatives. Pyrolysis of 
the tetraacetate gave evidence for the formation of 
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1,2-dihydronaphthalene only. Pyrolysis of the tetra- 
stearate gave inconclusive results. 
Microfilm $2.75; Xerox $4.40. 83 pages. 


THE BIFUNCTIONAL CATALYZED HYDROLYSIS 
OF CHLORAMPHENICOL 


(L. C. Card No. Mic 61-683) 


Hal Norman Wolkoff, Ph.D. 
The University of Wisconsin, 1961 


Supervisor: Professor Takeru Higuchi 


The catalytic effect of various bifunctional compounds 
on the rate of amide hydrolysis of chloramphenicol has 
been found to bear a marked resemblance to many 
enzyme-substrate interactions. In general it has been 
noted that molecules containing both acidic and basic 
moieties elicit a much higher degree of catalytic activity 
than would be anticipated simply on the basis of their 
relative acid or base strength. It is suggested that this 
behavior is due to a coordinated, simultaneous bifunc- 
tional attack. 

The requirement of bifunctionality to cause enhanced 
rates of chloramphenicol hydrolysis was supported by 
investigations into the pH profile of the catalytic activity 
of various dicarboxylic and hydroxy benzoic acids. For 
each system studied the half-neutralized salt appeared to 
possess the greatest catalytic activity, with relatively 
little or no effect being exhibited by either the undissoci- 
ated or totally dissociated species. This is the first con- 
clusive report of an intermolecular bifunctional attack by 
a non-enzyme catalyst on an amide substrate. 

The catalytic rate constants for the half-neutralized 
salts of oxalic, malonic, succinic, glutaric, adipic, azelaic, 
malic, tartaric, maleic, fumaric, phthalic, isophthalic, 
terephthalic, cis and trans cyclohexane 1,2-dicarboxylic 
and ortho, meta and para hydroxy benzoic acids were 
determined at 96.4°C in an attempt to gain some insight 
into the steric and electronic requirements for optimum 
catalysis. In general the results of these studies have 
indicated a rather non-specific catalytic effect, significant 
alterations in the structure of the bifunctional compounds 
giving rise to relatively small changes in the calculated 
second order rate constants. However, some qualitative 
relationships between catalyst structure and activity have 
been postulated. The variables which appear to play a 
part in determining the degree of catalytic activity ex- 
hibited by the various bifunctional compounds investigated 
are: 

. The nucleophilic and electrophilic intensity of the 
catalyst, referred to as the “acid-base potential.” 


. The distance separating the nucleophilic and 
electrophilic moieties. 


. The addition of possible binding centers to the 
bifunctional molecule. 


. The configuration of the nucleophilic and electro- 
philic moieties relative to each other. 


A study of the catalytic behavior of the cis and trans 
cyclohexane dicarboxylic acid mono-anions yielded results 





which seem to be of particular significance to the over-all 
aims of the present investigation. The rate of chloram- 
phenicol hydrolysis at 96.4°C was found to be linear with 
respect to trans half-salt concentration over the concen- 
tration range investigated. The cis isomer, however, 
exhibited a limiting rate or “saturation” phenomena 
strongly analogous to the effect frequently observed in 
enzyime-substrate interactions. A concentration profile 
exhibiting this type of limiting rate is thought to be a 
result of total binding of the substrate with the catalytic 
species and evidence has been introduced which supports 
this postulation. The kinetic data, obtained at 96.4°C and 
75°C, was found to conform reasonably well toa Michaelis- 
Menton type mathematical approach, the non-zero inter- 
cepts on the Michaelis type plots providing evidence that 
this reaction does proceed through the formation of an 
intermediate complex. In addition, phase solubility studies 
of the interaction between chloramphenicol and the half- 
salts of cis and trans cyclohexane dicarboxylic acids show 
quite conclusively that the cis compound undergoes com- 
plex formation with chloramphenicol while the trans half- 
salt apparently does not. It was of particular interest to 
note that the magnitude of the binding constant for the cis 
half-salt-chloramphenicol interaction appeared to increase 
with temperature. This effect was observed in both the 
kinetic studies and the phase solubility studies, which were 
carried out at 30, 40, 50, 60 and 75°C. 

It has further been determined that the catalytic 
activity, as reflected in the apparent second order rate 
constants, of the cis cyclohexane dicarboxylic acid half- 
salt is significantly greater than that for any of the other 
half-neutralized salts investigated. These results indicate 
that appreciable rate enhancement can be achieved when 
a catalytic agent is constrained, in this case by means of 
complex formation, in the area of the substrate molecule. 

Microfilm $2.75; Xerox $4.40. 81 pages. 


CHEMISTRY, PHARMACEUTICAL 
A NEW APPROACH TO 
POLYFUNCTIONAL AMINO ACIDS 
(L. C. Card No. Mic 61-624) 
John Vanderveer Bergen, Ph.D. 
The University of Wisconsin, 1961 


Supervisor: Associate Professor Edward E. Smissman 


The syntheses of dl-lysine(I) and dl-6-hydroxyleucine- 
(II) were attempted to test the utility of a new synthetic 
approach to polyfunctional amino acids involving Baeyer- 
Villiger oxidation of an alpha substituted cyclic ketone as 
the critical step. 


H2NCH2CH2 sae dai taintatadns 
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Treatment of a-chlorocyclohexanone(III) with per- 
oxytrifluoroacetic acid afforded a 62% yield of 
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a-chloro-¢-caprolactone(IV) and a 6% yield of e-chloro-e- 
caprolactone(V). Methanolysis of IV afforded methyl 
a-chloro-e -hydroxycaproate which could be converted to 


Cl O Cl 
CF;CO,H + Cl 
sa8f IV Vv 


methyl a,¢e-dichlorocaproate or methyl a-chloro-e - 
tosylcaproate. Gabriel displacement on either ester gave 
methyl dl-diphthaloyllysine. 

Baeyer-Villiger oxidation of a-phthalimidocyclo- 
hexanone gave the unexpected lactone, ¢ -phthalimido-e - 
caprolactone. 

2-Oximino-4-methylcyclopentanone(VI) was prepared 
by treatment of ethyl 4-methylcyclopentanone-2-carboxyl- 
ate with sodium nitrite in aqueous alkali. Baeyer-Villiger 
oxidation of VI gave 6-methylglutaric acid as the major 
product instead of the anticipated a-nitro-y-methyl-6- 


valerolactone. If formed, this latter compound could have - 


been converted to dl-6-hydroxyleucine by reduction and 
hydrolysis. 

Baeyer-Villiger oxidation of 1-phenyl-1,2-propane- 
dione-2-oxime(VII), a model a-oximino ketone, afforded 
benzoic acid and an oil characterized as 1-nitroethyl 
benzoate containing some phenyl 2-nitropropionate. 


NOH e = 
-C - CH; 
CHs 


VI Vil 


A satisfactory method of preparing 2-chloro-4-methyl- 
cyclopentanone as an alternative starting material for the 
preparation of dl-6-hydroxyleucine has not been found. 

The mechanism of the Baeyer-Villiger oxidation is 
known to involve initial formation of an addition inter- 
mediate (VIII). Subsequent heterolysis of the oxygen- 
oxygen bond, migration of one of the available groups 
from carbon to the electron deficient oxygen, and loss of 
a proton affords the product. The favored rearrangement 
of the alkyl group in a-chlorocyclohexanone indicates that 
a non-classical carbonium ion (IX) is involved since 
development of a positive charge on the a-chloro alkyl 
group is inhibited by the inductive effect of chlorine. 
Electromeric stabilization of a free carbonium ion would 
result in favored migration of the a-chloro alkyl group. 

Polarization effects would be expected to lead to 
similar results for an a-phthalimido ketone and an 
a-oximino ketone. The different reaction course may be 
explained by a consideration of the competing factors 
involved during rearrangement. Structural features which 
favor development of a positive charge at an alpha position 
will promote migration of that group provided the transi- 
tion state between the addition intermediate (VII) and the 





product more closely resembles the non-classical ion (IX). 


However, if the geometry of the transition state more 
closely resembles the product, then structural features 





which stabilize the rearranged carbonium ion(X) will 
determine the identity of the migrating group. In the case 
of a-phthalimidocyclohexanone, stabilization of the rear- 
ranged carbonium ion by hyperconjugative electron re- 
lease explains the favored rearrangement of the a-phthali- 
mido alkyl group. Stability of the rearranged benzyl-type 
carbonium ion formed during the reaction of a-oximino 
ketones explains the observed reaction course regardless 
of whether rearrangement occurs before or after oxidation 
of the oxime function. Similar considerations are suffi- 
cient to explain every known example of the Baeyer- 
Villiger oxidation. 


O OH OH a 
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Baeyer-Villiger oxidation of an appropriate alpha sub- 
stituted cyclic ketone should make available numerous 
polyfunctional amino acids and other polyfunctional acids 
difficult to prepare by other means. This approach is not 
general, however, and is limited by the nature of the alpha 
substituent and the availability of a suitable starting 
ketone. Microfilm $2.75; Xerox $5.60. 111 pages. 


THE SYNTHESIS OF SOME 
AMINOKETONES AND KETALS 
AS POTENTIAL ANTISPASMODICS 


(L. C. Card No. Mic 61-688) 


Jaime N. Delgado, Ph.D. 
University of Minnesota, 1960 


In order to study “structure-activity relationships” 
between aminoketones and aminoesters as antispasmodics, 
a series of aminoketones and ketals were synthesized as 
potential antispasmodics. Two epoxy aminoketones were 
prepared according to a method which is based on a modi- 
fication of the Darzens Condensation between cyclic 
aminoketones and a-chloroacetophenone using sodium 
hydride as the condensing reagent. 6-Methyl-1l-o xa-6- 
aza-2-benzoyl-spiro-(2,5)-octane was prepared by reacting 
1-methyl-4-piperidone with a-chloroacetophenone. 1-Oxa- 
2-benzoyl-5, 8-methyl-imino-spiro-(2,6)-nonane was pre- 
pared by reacting tropinone with a-chloroacetophenone. 
Sodium ethoxide and potassium t-butoxide were also used 
as condensing reagents. The procedures employing 
sodium hydride proved to be more practical and convenient 
since approximately the same yields were obtained and it 
is very conveniently handled. 

A preliminary pharmacological evaluation revealed 
that the two epoxy-aminoketones exhibited antispasmodic 
activity qualitatively similar to atropine action, but quan- 
titatively less potent than atropine. An exact relative 
assignment of potency has not been made on the basis of 
this preliminary pharmacological study. 

The epoxy-aminoketones were successfully reacted 
with hydroiodic acid to yield the corresponding a,f8-un- 
saturated-aminoketones. 
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These a,8-unsaturated-aminoketones were selectively 
reduced to the corresponding saturated aminoketones. 

The cycloethylene ketals of the above ketones were 
prepared according to two general methods. The epoxy- 
aminoketals were synthesized using zinc chloride in 
dioxan as the catalyst. The a,8-unsaturated aminoketals 
and the saturated aminoketals were prepared using 
p-toluene-sulfonic acid as the catalyst. 

Microfilm $2.75; Xerox $4.60. 86 pages. 


A PHYTOCHEMICAL ANALYSIS OF 
GALIUM TRIFLORUM 


(L. C. Card No. Mic 61-960) 


Robert Peter Knott, Ph.D. 
Oregon State College, 1961 





Major Professor: R.S. McCutcheon 


Galium triflorum is a plant found in the Pacific North- 
west which has never previously been investigated from a 
chemical or pharmacological standpoint. The purpose of 
this investigation was to conduct a phytochemical analysis 
of this species as well as a preliminary pharmacological 
study primarily concerned with the possible hypotensive 
properties of the plant and principles isolated from it. 

The phytochemical analysis was concerned with an ash 
analysis, a partial proximate analysis, a selective extrac- 
tion of the dried plant, some vitamin determinations, and 
an extraction and identification of coumarin and asperulos- 
ide. A histological study of the plant was also carried out. 
All studies were performed on the aerial parts of the 
plant. 

Ash studies emphasized the necessity for a constant 
incineration temperature and one sufficiently low to pre- 
vent the loss of certain constituents of the ash. An in- 
cineration temperature of 477° C. was utilized in this work 
because of the high percentage of potassium in the plant. 

The partial proximate analysis revealed a low total 
nitrogen content (1.58 per cent) and a high sugar content. 
Studies indicated the presence of a mucilaginous sub- 
stance. The crude fiber content was high (21.93 per cent) 
possibly because the plant was very stemy. 

Coumarin was extracted from Galium triflorum by two 
procedures and identified by melting point and mixed 
melting point. Asperuloside was isolated from the spring 
collected plant that was oven dried. This glucoside could 
not be isolated from the air dried fall gathered plant. 
Indications were that the asperuloside content was in- 
fluenced by the age of the plant and possibly the method 
of drying. 

The chemical and physical constants of the isolated 
asperuloside were studied and compared with data avail- 
able in the literature. The variation in the physical 
constants as reported by many workers suggested the 
possibility that more than one glucoside of the asperuloside 
type exists in the family Rubiaceae. 

Pharmacological studies showed that aqueous extracts 
of the dried plant produced a drop in the blood pressure 
of dogs. Similar studies with the isolated asperuloside 
suggested that this glucoside was not the principle con- 











stituent of the aqueous extract responsible for the fall 
in blood pressure. 
Microfilm $2.75; Xerox $4.80. 91 pages. 


CORRELATION OF THE BASE-CATALYZED 
DECOMPOSITION RATES OF 
SOME BARBITURIC ACID DERIVATIVES 
WITH SUBSTITUENT EFFECTS 


(L. C. Card No. Mic 61-922) 


Donald Joseph Lamb, Ph.D. 
The Ohio State University, 1960 


The purpose of this study was to investigate the kinetics 
of base-catalyzed decomposition in a series of 5,5-disub- 
stituted barbituric acid derivatives and to correlate the 
rates of reaction with the Taft polar and/or steric con- 
stants of the substituents. The rates of decomposition 
were determined in an ethanolamine buffer solution at 
60° at pH 9.19 and at 75° and pH 9.03. A first-order 
dependency on barbiturate concentration was noted in all 
instances. 

A series of substituted acetic acids were synthesized, 
having substituents similar to the barbituric acids studied. 
The rate constants for the acid-catalyzed esterification of 
the substituted acetic acids in methanol at 30° were deter- 
mined. The Taft steric constants for the substituents 
were calculated from these rate constants. 

A correlation of the logarithms of the rate constants 
for the decomposition of the 5,5-disubstituted barbituric 
acids at 75° with the Taft polar and steric constants of the 
substituents resulted in a coincidental fit of the data to an 
equation with two adjustable parameters. However, a 
reasonable correlation of the rates with the steric parame- 
ters was found. The value of the reaction constant ob- 
tained suggests a mechanism of reaction for these com- 
pounds which is similar to that of ester hydrolysis. 

The rates of decomposition of barbital and diallyl 
barbituric acid were determined at various hydroxide ion 
and buffer concentrations at 75°. The rates of reaction 
of both compounds were found to be first-order with 
respect to the concentration of the barbiturate anion and 
first-order with respect to hydroxide ion concentration. 
The rate of decomposition of diallyl barbituric acid was 
also found to be first-order with respect to ethanolamine 
base concentration. The mechanism of reaction of the two 
compounds is considered to be the same even though the 
rate of barbital decomposition was apparently not influ- 
enced by the buffer concentration. The correlation of 
rates with steric effects supports the postulation of a 
single reaction mechanism for barbital and diallyl bar- 
bituric acid as well as for the other derivatives studied. 
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SYNTHESIS OF KETALS 
AND HEMITHIOKETALS OF 
1-METHYL-4-PIPERIDONE AND TROPINONE 


(L. C. Card No. Mic 61-689) 


Mathias Peter Mertes, Jr., Ph.D. 
University of Minnesota, 1960 


A review of the structural features associated with 
cholinergic and cholinolytic agents has been presented. 
Importance was placed on the distances between the groups 
and their relative spatial arrangement at the site of ac- 
tion. The similarities between cholinergics such as 
acetylcholine and muscarine and the cholinolytics (atro- 
pine) are noted. From this it was proposed that a rigid 
spiro system containing groups similar to those found in 
known cholinolytics will demonstrate that the biological 
activity of cholinolytics is dependent upon the spatial 
arrangement of certain groups. The relative activity of 
isomeric compounds also will give a better understanding 
of the spatial requirements of these compounds for activity 
at a three dimensional receptor site. 

The compounds prepared were ketals and hemithio- 
ketals of 1-methyl-4-piperidone and tropinone with glycols 
and thioglycols. Such compounds have a rigid spiro 
arrangement of the atoms which prevents changes in the 
spatial arrangement of the atoms or groups. The com- 
pounds contain either two oxygens or a sulfur and an 
oxygen at the ring junction. 

It has been proposed that due to the size of sulfur as 
compared with oxygen it will occupy the least hindered 
position in such a rigid ring system. Thus the use of 
isomeric thioglycols has allowed the preparation of iso- 
meric compounds wherein the position of the benzyl group 
in these compounds is the only difference. From the dif- 
ference in the biological activity the importance of the 
position of the benzyl group relative to nitrogen can be 
noted. 

Ketals of 1-methyl-4-piperidone and tropinone were 
prepared from propylene glycol and 3-phenyl-1,2-propane- 
diol. Hemithioketals of these aminoketones were prepared 
from 1-mercapto-2-propanol, 3-phenyl-1-mercapto-2- 
propanol, 2-mercapto-1-propanol, and 3-phenyl-2- 
mercapto-1-propanol. 

The synthesis of the previously unreported 3-phenyl- 
2-mercapto-1-propanol has been achieved by two methods, 
one from benzalrhodanine and the other via the 2-ethyl- 
xanthate of 3-phenylpropionic acid. 

The mechanism of formation of the ketals and hemi- 
thioketals has been discussed along with the catalysts 
employed in their preparation. Also noted is the depend- 
ence of the conformation of the product upon the mecha- 
nism of formation. 

The infra-red spectra of the glycols, thioglycols, ketals 
and hemithioketals have been included along with the char- 
acteristic absorption peaks associated with specific groups 
within these compounds. 

Microfilm $2.75; Xerox $5.80. 116 pages. 





PART I. ATTEMPTS TO ISOLATE 
THE RESISTANCE FACTORS OF 
CERTAIN SOLANUM SPECIES. 

PART Il. A STUDY OF THE IDENTITY 
AND POSSIBLE HYDROLYTIC REARRANGEMENT 
OF CERTAIN ESTERS OF 
N-ETHYL-3-HYDROXYPIPERIDINE AND 
N-ETHYL-2-HYDROXYMETHYLPYRROLIDINE. 


(L. C. Card No. Mic 61-661) 


Ronald Preston Quintana, Ph.D. 
The University of Wisconsin, 1961 


Supervisors: Assistant Professor Hyman Mitchner and 
Associate Professor Edward E. Smissman 


Part I: An investigation of certain Solanum species has 
been made in an attempt to isolate factors which may con- 
tribute to the plants’ known resistance to pathogen and 
insect attack. 

Preliminary testing on crude extracts demonstrated 
high activity in inhibiting the growth of Penicillium 
chrysogenum. Also a correlation was shown between 
growth inhibition of P. chrysogenum and that of the Euro- 
pean corn borer, Pyrausta nubilalis. 

Chlorogenic acid and caffeic acid, known resistance 
factors, were not detected in dry plant material but a 
compound similar to caffeic acid was detected in fresh 
material. 

The glycoalkaloid fraction of S. commersonii and 
S. chacoense were investigated. These were highly active 
against P. chrysogenum at certain concentrations but were 
not the only source of activity. 

An isolation procedure was developed involving extrac- 
tion, chromatography on Solka-floc and subsequent ion 
exchange chromatography. Some purification of active 
material was accomplished but no crystalline material 
could be obtained. 

An investigation made to determine the presence of 
compounds of the benzoxazolinone type showed the absence 
of this type compound but indicated the presence of a 
highly active phenolic fraction. 

A procedure was developed involving a series of 
chromatographic columns (silicic acid, acid-washed 
alumina, neutral alumina, Florisil) in an attempt to sepa- 
rate the phenolic mixture. The mixture was very complex 
but several fractions were obtained in rather pure form 
and characterization data were accumulated for these. 

The total activity of the plant material investigated 
appeared not to be due to one or more compounds of 
extremely high activity but rather due to a combination of 
activity of the glycoalkaloids present and that exhibited by 
the complex phenolic mixture. 




















Part Il. An investigation was made on representative 
esters of N-ethyl-3-hydroxypiperidine (I) and N-ethyl-2- 
hydroxymethylpyrrolidine (II) to determine the occurrence 
of a rearrangement in either the formation of the esters 
or in their hydrolysis. Nuclear magnetic resonance and 
infrared spectroscopy were utilized as analytical tools. 

N-ethyl-3-piperidyl benzilate hydrochloride (III) was 
prepared by the reaction of benzilic acid and N-ethyl-3- 
chloropiperidine (IV) and by a transesterification of 
methyl benzilate and N-ethyl-3-hydroxypiperidine. No 
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rearrangement was observed in either the formation or 
hydrolysis of this ester. 

In an attempt to prepare (N-ethyl-2-pyrrolidyl)-methyl 
benzilate hydrochloride (V) by transesterification of 
methyl benzilate with N-ethyl-2-hydroxymethylpyrrolidine, 
a rearrangement occurred whereby N-ethyl-3-piperidyl 
benzilate hydrochloride was formed. Hydrolysis of the 
ester gave an aminoalcohol which agreed well with 
N-ethyl-3-hydroxypiperidine. 

No rearrangement occurred in the formation or hy- 
drolysis of N-ethyl-3-piperidyl benzoate hydrochloride 
(VI) or of (N-ethyl-2-pyrrolidyl)-methyl benzoate hydro- 
chloride (VII). 

No rearrangement occurred in the formation or 
hydrolysis of N-ethyl-3-piperidyl acetate (VIII) or 
(N-ethyl-2-pyrrolidyl)-methyl acetate (IX) when these 
were prepared from the respective aminoalcohols. When 
N-ethyl-3-chloropiperidine was treated with acetic 
anhydride-sodium acetate, the product was shown to 
consist of 63% (N-ethyl-2-pyrrolidyl)-methyl acetate and 
37% N-ethyl-3-piperidyl acetate. 

N-ethyl-3-piperidyl tosylate p-toluenesulfonic acid 
salt (X) was prepared without rearrangement. Hydrolysis, 
however, gave N-ethyl-2-hydroxymethylpyrrolidine. 

Microfilm $2.95; Xerox $10.35. 227 pages. 


STRUCTURAL STUDIES OF CERTAIN 
PHARMACOLOGICALLY ACTIVE COUMARINS 
ISOLATED FROM UMBELLIFERAE 


(L. C. Card No. Mic 61-600) 


Robert Edmond Willette, Ph.D. 
University of Minnesota, 1960 


In an extensive search of western United States for 
plants of the Umbelliferae family containing pharmaco- 
logically active coumarins, Dr. Tracey G. Call had 
investigated Lomatium columbianum Mathias and Con- 
stance, Pteryxia terebinthina (Hook.) Coulter and Rose 
var. terebinthina, and Lomatium Suksdorfii (Wats.) 
Coulter and Rose. Crystalline substances were isolated 
from these species which exhibited antispasmodic and 
coronary vasodilatory activities. This present investiga- 
tion has established the structures of these constituents, 
with absolute conformational structures assigned to two 
of them. 

The coumarins columbianin and columbianoside were 
obtained from petroleum ether (boiling range 30-60°) and 
alcoholic extracts, respectively, of Lomatium colum- 
bianum. Upon hydrolysis, these coumarins yielded tiglic 
acid and glucose, respectively, and the same alcohol 
columbianetin. This alcohol was dehydrated to the known 
coumarin dihydrodroselone, and upon hydrogenation it 
formed a product shown to be identical with a degradation 
product obtained from the coumarin athamantin. Colum- 
bianetin was thus established as (+)-8,9-dihydro-8- 
(1-hydroxy-1-methylethy]l)-2H-furo[2,3-h]-1-benzopyran- 
2-one. 

Ultraviolet, infrared, and nuclear magnetic resonance 
spectra of these compounds and their derivatives were in 
complete agreement with the assigned structures. The 
ultraviolet absorption at 219 mu was utilized to establish 























columbianin as the tiglate employing the additivity princi- 
ple of separated chromophores. 

From petroleum ether (boiling range 65-70°) extracts 
of Pteryxia terebinthina var. terebinthina and Lomatium 
Suksdorfii were isolated pteryxin and suksdorfin, respec- 
tively. Upon hydrolysis, these coumarins both yielded the 
same isomeric alcohols obtained from visnadin and 
samidin, coumarins isolated from Ammi visnaga. In 
addition, an alcohol and its corresponding acetate which 
had not been reported previously were obtained and were 
assigned the structures (+)-cis-ethylkhellactone and 
(-)-cis-ethylkhellactone acetate. 

Pteryxin, during hydrolysis, yielded angelic and acetic 
acids, and suksdorfin yielded isovaleric and acetic acids. 
Hydrolytic studies measuring the rate of alkali consump- 
tion indicated the acetyl group in both coumarins occupied 
the 3'-position in khellactone, whereas the five carbon 
acids were on the 4'-position, a substituted benzyl alcohol 
grouping. This was proven to be the case by isclation of 
the partially hydrolyzed coumarins as the 3'-acetates. 

These findings together with ultraviolet and infrared 
absorption studies and optical rotations led to the estab- 
lishment of the following structure for pteryxin: 3'-acetyl- 
4'-angeloyl-(+)-cis-khellactone (I); and for suksdorfin: 
3'-acetyl-4'-isovaleryl-(+)-cis-khellactone (II). 











It has also been proposed that the 3'-acetyl group in 
both compounds occupies an axial position and the 4'-acyl 
group an equatorial position. 

Preliminary pharmacological results indicated pteryxin 
to possess coronary vasodilatory activity equal to if not 
greater than papaverine. In the dog, intravenous injection 
of suksdorfin induced a transient drop in blood pressure 
followed by a hypertensive response. This effect was not 
clear as to its mechanism but was consistent with similar 
findings for visnadin and papaverine. 
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CHEMISTRY, PHYSICAL 


ORBITALS OF THE FREE 
AND THE BOUND CARBON ATOM 


(L. C. Card No. Mic 60-5081) 


Jean-Paul Auffray, Ph.D. 
Columbia University, 1959 


The orbitals of the free carbon atom may be repre- 
sented, to a good approximation by orbitals of the Slater 
type. These are characterized by the form of their ana- 
lytical dependence on the (space) coordinates of a single 
electron and by the numerical value of their orbital 
“exponent” which determines, primarily, what may be 
termed the “extent of the orbital contraction.” 

In this paper it is shown, first, that it is possible to 
calculate appropriate values of the orbital exponents for 
the free carbon atom by equating the average total kinetic 
energy of the electrons in each electronic shell of the 
atom to the sum of their (observed) successive ionization 
potentials. The values found by this method are the same 
as those obtained by minimizing the total electronic energy 
of the atom. The reason for this agreement is that the 
total electronic wave function, and the electronic wave 
function for each shell separately, nearly satisfy the 
virial theorem when the energy is a minimum. 

Next it is shown that the procedure can be extended 
and used to calculate the orbital exponents of bound car- 
bon atoms. By orbitals of bound carbon atoms is under- 
stood, specifically, those orbitals from which appropriate 
molecular orbitals can be formed in the usual lcao man- 
ner. It is shown that, unless the orbitals of bound carbon 
atoms are more contracted than those of the free carbon 
atom, the average kinetic energy of the electrons in the 
molecular orbitals is less than in the corresponding 
orbitals of the free atom - a result which, physically, is 
not satisfactory. 

Finally it is shown that, in certain cases, the conven- 
tional procedure which determines the molecular orbitals 
by minimizing the total electronic energy may lead to a 
form of orbital contraction via the mixing of inner and 
outer shell orbitals. 

Explicit calculations are presented, in which the orbital 
exponents off the bound carbon atom are obtained for a 
carbon atom, singly, doubly, or triply bound to another 
carbon atom of the same hybridization. The results are 
the same in the three cases suggesting the possibility of 
extending the conclusions reached to bound carbon atoms 
of any type. 

It is concluded that (1) the orbital exponents of bound 
carbon atoms should be about 1.2 and 1.1 times as large as 
those of the free carbon atom when used, respectively, 
for orbitals of ¢ and m types, and (2) that it is, indeed, 
possible to characterize an atomic or molecular orbital 
in terms of the average kinetic energy of the electron 
occupying it. This type of characterization does not 
appear to have been attempted before. 
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PHOTOCHEMICAL KINETICS. 
I. THE BROMINATION OF 
TRIFLUOROBROMOETHYLENE. 
Il. THE CHLORINATION OF 
TRIF LUOROBROMOETHYLENE, 


(L. C. Card No. Mic 61-788) 


Richard Delmar Burkhart, Ph.D. 
University of Colorado, 1960 


Supervisor: Professor John R. Lacher 


The kinetics of the vapor phase photobromination of 
trifluorobromoethylene have been studied at 50°C using 
5460A radiation from a high pressure mercury discharge 
lamp. The reaction was followed manometrically. One 
of the most striking features of this reaction is the exten- 
sive induction period which precedes the attainment of the 
maximum rate. As much as 50% reaction may be com- 
pleted during the induction period and in this time the 
equation, 


AP = Ae®t 


is valid. In this equation AP is the total pressure drop, 

t is the time, A is a parameter depending only upon the 
initial bromine pressure and the presence of inert foreign 
gases, and®@® is a parameter depending only upon the 
incident light intensity. It is assumed that the induction 
period is due to the presence of a trace impurity which 

is used up by reaction with free radical intermediates. 
This reaction is assumed to be first order with respect to 
the radical and also first order with respect to the im- 
purity molecule. 

A steady state approximation is assumed to be valid 
after the maximum rate is attained. When the olefin 
pressure, Pa, is greater than 35mm, and the ratio of the 
olefin pressure to the bromine pressure, Pa /Ppr,, is 
greater than one, then the equation, 


1/2 
kPpr, Jabs 





rate = fe 
(a + bPp,) 


is valid, where I,,, is the absorbed light intensity, Pp, 
is the product pressure, and k, a, and b are constants. 

The quantum yield has a value of 8.1 x 10* at the 
maximum rate when the bromine pressure is 15.2mm, the 
intensity of absorbed radiation is 5.3 x 19** quanta per 
second, and the olefin pressure is greater than 35mm. 
Since it also happens that the presence of nitric oxide 
practically stops the reaction an atom chain mechanism 
of the usual type if proposed. It is also assumed that 
product is a specific third body for the chain termination 
reaction. 

The kinetics of the vapor phase photochlorination of 
trifluorobromoethylene have also been studied at 50°C 
using 424my light. This reaction was also followed 
manometrically and the equation, 


S 


i/2 
rate = kKPci Jabs 


satisfactorily describes the rate for olefin pressures 
between 50 and 300mm. Three products are formed in 
this reaction. They are CF,CICFCl,, CF,CICFBrCl, 
and CF2BrCFBrCl. 
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The quantum yield for the reaction is 1.4 x 10* when 
the chlorine pressure is 97.7mm and the intensity of 
absorbed light is 7.5 x 10’ quanta per second. An atom 
chain mechanism is proposed in which the reaction 


CF2=CFBr + Cl — CF2=CFCl + Br 


is assumed to be responsible for the multiple product 
formation. Microfilm $2.75; Xerox $7.60. 164 pages. 


THE INFLUENCE OF 
CERTAIN PHYSICAL FACTORS ON 
HORSERADISH PEROXIDASE REACTIONS 


(L. C. Card No. Mic 61-33) 


Robert William Farwell, Ph.D. 
The Pennsylvania State University, 1960 


The influence of the dielectric constant, viscosity, 
ionic strength, and temperature of the medium on the 
reactions of horseradish peroxidase (HRP) is investigated 
spectrophotometrically. Hydrogen peroxide is used as an 
electron acceptor, and ferrocytochrome c and ascorbic 
acid as electron donors. For these studies a split-beam 
spectrophotometer constructed in this laboratory is used. 

The experimental data strongly support the concept 
that the breakdown of the cytochrome c-HRP complex is 
diffusion independent at low viscosities and becomes dif- 
fusion controlled in a medium with viscosity coefficient 
greater than or equal to 105 centipoise. At low viscosities 
the cytochrome c reaction is controlled by an electro- 
static interaction between two dipoles. 

The formation of the primary enzyme complex and the 
breakdown of the ascorbic acid-HRP complex are both 
diffusion independent reactions over the range of viscosi- 
ties studied (1 cp to 105 cp). The type of electrostatic 
effect which best explains the experimental data for these 
two reactions is a negative ion-dipole interaction for the 
ascorbic acid reaction and either an ion-dipole or a 
dipole-dipole interaction for the formation of the primary 
enzyme complex. 

The investigation also indicates that the size of the 
active site is the order of magnitude of the diameter of 
an iron atom. 
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LITHIUM ISOTOPE EFFECTS ON 
THE PHYSICAL AND CHEMICAL PROPERTIES 
OF LITHIUM ALKYLS 


(L. C. Card No. Mic 61-640) 


William Howard Glaze, Ph.D. 
The University of Wisconsin, 1961 


Supervisor: Assistant Professor Robert C. West, Jr. 


Until recently the nature of organolithium compounds 
has been uncertain. The unique properties of these sub- 
stances have generally been interpreted in terms of either 
ionic or electron-deficient polymeric models. A survey 





of the results of recent investigations and of the present 
work has confirmed the belief that organolithium com- 
pounds are essentially covalent in bond character but are 
highly associated in all states. 

The kinetics of the reaction between ethyllithium and 
benzyl chloride has been investigated in benzene solution. 
The reaction is second order with an activation energy of 
17.8 kcal/mole. Competitive kinetic isotope experiments 
have demonstrated the existence of a lithium isotope effect 
in the reaction. The magnitude of the isotopic ratio, 
k°/k” = 1.029, has been compared with theoretical values 
calculated for various mechanisms. It has been concluded 
that covalent carbon-lithium bonds are present in the 
reactant and that there is some participation by lithium in 
the transition state with considerable weakening of the 
C-Li bond. 

The reinvestigation of infrared absorption spectra of 
lithium organic compounds in solutions and in the solid 
and vapor states utilizing lithium and hydrogen isotopes 
has shown that carbon-lithium fundamental vibrations 
occur in the region 570-360 cm.~*. Shifts of 3-31 cm.~* 
upon substitution of 99.3% of 99.3% Li® have been observed 
in bands in this region. No shifts have been detected in 
the 3000-600 cm.~* region indicating that previous as- 
signments of C-Li modes to this region are not justified. 
Deuterated methyllithium has been examined and the 
observed shifts of the infrared bands near 1100 cm.~! 
indicate that these absorptions are due to modes of vibra- 
tion primarily involving motion of carbon and hydrogen 
atoms. The occurrence of the C-Li vibrations at such 
low frequencies and the complexity of the spectra indicate 
the presence of polymeric structures; assignments based 
upon simple monomeric models have not been possible. 
Nuclear magnetic resonance studies of ethyllithium in 
benzene do not reveal the presence of associated struc- 
tures; it has been concluded that rapid exchange of groups 
occurs between various polymeric species. 

A series of 1:1 complexes between lithium halides and 
alkyllithium compounds, RLi-LiX, have been prepared and 
characterized in which the stability of the organoiithium 
compound is greatly enhanced and its reactivity decreased. 
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THE PHOTOLYSIS OF BIACETYL SOLUTIONS 
(L. C. Card No. Mic 61-6795) 


Stanley Arthur Greenberg, Ph.D. 
University of Arizona, 1960 


Photolysis of biacetyl in a variety of solvents as a 
function of temperature, concentration and excitation 
wavelength has been shown to result in the formation of 
methane, ethane and carbon monoxide. An additional 
process whereby biacetyl is consumed without producing 
gaseous products has been observed. 

Two alternative mechanisms have been proposed to 
account for the results at 3660 A excitation. In the first, 

a vibrationally excited acetyl radical has been assumed 

to react with unexcited biacetyl while in the second mecha- 
nism a dimerization has been proposed between biacetyl 
molecules in the ground state and a triplet level other than 
the lowest. 
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The major trends observed at 4358 A excitation show 
that the quantum yields of carbon monoxide formation and 
biacetyl decomposition increase slightly with increasing 
biacetyl concentration. At 3660 A, the quantum yield of 
biacetyl disappearance is constant over a wide range, 
while the carbon monoxide yield decreases markedly with 
increasing biacetyl concentration. 

The large quantum yields of CO and CH, in a fluori- 
nated ether have been attributed to reaction with the sol- 
vent. Absence of CH, in perfluoro-n-octane at moderate 
biacetyl concentrations is probably due to a smaller steric 
factor for hydrogen abstraction from biacetyl by methyl 
radicals in solution than in the vapor phase. 

Photo-decomposition has not been found to proceed at 
25°C except in the case of mineral oil solutions. 

No effect of incident intensity upon the measured 
quantum yields has been observed. Triplet state lifetime 
measurements have been interpreted as excluding the 
lowest triplet level of biacetyl from contributing signifi- 
cantly to photo-decomposition in solution at 100°C. 

The lower quantum yields in solution compared to the 
vapor phase have been attributed primarily to enhanced 
geminate combination due to solvent ‘cage” effects. 
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THERMODYNAMIC CHARACTERIZATION 
OF GRAPHITIC OXIDE SURFACES 


(L. C. Card No. Mic 61-957) 


Conrad Valoi Hatch, Ph.D. 
Oregon State College, 1961 


Major Professor: W. H. Slabaugh 


Graphitic oxide was prepared from Canadian graphite 
of two different particle sizes by use of several oxidizing 
mixtures. The number of treatments was also varied. 
The best samples were obtained from six Brodie oxidizing 
treatments. Samples produced by eight, six, four, and 
three such oxidizing treatments were used in the inves- 
tigation. 

Surface areas were obtained from n-heptane and water 
vapor isotherms by application of the B.E.T. equation. 

Isosteric heats of adsorption and desorption of water 
vapor on graphitic oxide were determined from application 
of the Clausius-Clapeyron equation to the following com- 
binations of isotherms: 5° and 45°C., 15° and 35°C. 
adsorption isotherms; and 15° and 35° C. desorption 
isotherms. 

Heats of immersion in water were obtained for the dry 
graphitic oxide, and also after exposure of the samples to 
various P/P, values. 

Differential thermal analyses were made on six 
graphitic oxide samples. 

A comparison was made between the heats of adsorp- 
tion obtained from heats of immersion and the isosteric 
heats of adsorption obtained from adsorption isotherms. 
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A STUDY OF ATOMIC POLARIZATION 
(L. C. Card No. Mic 60-5005) 


Karl Heinz Dlinger, Ph.D. 
Princeton University, 1960 


The introductory chapter essays to present a compre- 
hensive discussion of the known molecular mechanisms of 
dielectric polarization, and subsequently *. review in 
some detail previous treatments of the atomic polariza- 
tion. A theoretical treatment is then given of several 
aspects of the problem of atomic polarization. 

A derivation is presented, developed strictly for the 
case of vibrational transitions, of the vibrational polariza- 
tion and the vibrational polarizability of gases in several 
degrees of approximation. An attempt at a rigorous deri- 
vation, with the sequence of the degrees of approximation 
defined in the development, permits a closer examination 
of the validity of the approximations inherent in previous 
treatments. The vibrational polarization terms associated 
with specific vibrational transitions and the total vibra- 
tional polarization are calculated for a number of mole- 
cules in the various degrees of approximation. 

The average vibrational polarizability of a molecule in 
a given vibrational state is given in several degrees of 
approximation, and is calculated for a number of mole- 
cules. An extension of the treatment of the vibrational 
polarizability is then presented, terminating in the devel- 
opment of the properties of the normal mode polariza- 
bility. Subsequently, the criteria for the additivity of the 
vibrational polarization of a molecule in terms of the 
normal mode polarizabilities of its constituent segments 
are developed. The formal development of a series of 
approximations involving the normal mode polarizability 
defines the conditions under which the vibrational polari- 
zation of a molecule may be calculated as an additive 
quantity. 

Within this framework, the variation of the vibrational 
polarization among molecules can be analyzed, and the 
magnitude of the total vibrational polarization of a mole- 
cule can be discussed in terms of the more detailed nature 
of the molecular properties bearing upon the individual 
normal mode polarizabilities. From the standpoint of 
understanding how the vibrational polarization of a mole- 
cule is related to its structure, it is of interest to examine 
the changes in the vibrational polarization on going from 
one molecule to the next. Calculations of the normal mode 
polarizabilities and their associated vibrational polariza- 
tion terms, and a detailed analysis employing the methods 
developed in this work are presented for a number of 
molecules. 

A treatment is given of the temperature dependence of 
the vibrational polarization in several degrees of approxi- 
mation, and calculations are presented for several mole- 
cules. 

A theory applied specifically to the problem of the 
vibrational polarization of liquids is presented, and a 
detailed discussion is given of the vibrational polarization 
terms in isotropic condensed states. 
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STUDIES IN THE 
HYDROGEN FLUORIDE SOLVENT 


(L. C. Card No. Mic 60-6117) 


Santad Kongpricha, Ph.D. 
Purdue University, 1960 


Major Professor: A. F. Clifford 


Solubilities in anhydrous liquid HF were determined in 
an all-“Kel-F” (polymonochlorotrifluoroethylene) appara- 
tus for CaF,, AgBF,, KPF,, KSbF, and TISbF, at 0°C. 

In an attempt to study the system NO2-H2NO3 in liquid HF, 
solubilities of NO,C1O,, NO.BF,, NO.SbF, and (NO,).TaF, 
were measured qualitatively and found to be very soluble 

at 0° and -78°C. 

Using the method of solubility measurements, the 
basic-ionization constant of water and the solvolysis 
constant of tetrafluoroborate ion in liquid HF were deter- 
mined to be 0.55 and 7.7 x 107°, respectively. The exten- 
sive solvolysis of its salt led to the conclusion that BF; 
was not a strong acid in liquid HF, in agreement with the 
results of other workers. PFs and SbFs;, however, were 
found to be strong acids in liquid HF by the same method. 

The highly pure and anhydrous compounds, namely, 
AgF2, AgBF,, TISbF, and NO,BF,, were prepared in the 
anhydrous solvent HF. 

Microfilm $2.75; Xerox $6.00. 124 pages. 


THE KINETICS OF THE SULFUR(IV) - SULFUR(VI) 
ISOTOPIC EXCHANGE REACTION IN AQUEOUS 
AND CONCENTRATED ACID SOLUTIONS. 


(L. C. Card No. Mic 61-963) 


Ray Locke McDonald, Ph.D. 
Oregon State College, 1961 


Major Professor: Thomas H. Norris 


Previous studies have given the following results con- 
cerning the exchange of radiosulfur between simple, 
inorganic, sulfur(IV) and sulfur(VI) compounds: (1) no 
exchange between aqueous sulfite and sulfate at 100°C; 

(2) slow exchange between sulfur dioxide and sulfur tri- 
oxide gases at 335°C; (3) slow exchange between sulfur 
dioxide and solvent liquid sulfur trioxide at 132°C; (4) ex- 
change at a conveniently measurable rate in the range 
160-210°C between sulfur dioxide and concentrated 
sulfuric acid, the rate being proportional to the sulfur 
dioxide concentration and the square root of the water 
concentration in 85-98% solvent sulfuric acid. 

In the present study, the sulfur(IV)-sulfur(VI) isotopic 
exchange reaction has been investigated at elevated tem- 
peratures in basic aqueous solutions as well as throughout 
the acid concentration range from 2.3% up to and beyond 
100% sulfuric acid into the oleum region. The sulfite- 
sulfate exchange (i.e. the exchange in basic media) is 
immeasurably slow even at 195°C, but with sulfur dioxide 
as the sulfur(IV) species, measurable rates were obtained 
at 174°C. 

A kinetics study of the exchange in acidic media has 
shown the rate law in aqueous solution to be of the form 





Rate = k(SO,)(HSO,") 


where (HSO, ) is given simply by the formal concentration 
of sulfuric acid. The term, (SO,), however, which repre- 

sents the true concentration of sulfur dioxide molecules in 
solution, must be calculated assuming sulfur dioxide to be 
primarily in a hydrated state (e.g. H,SO,). 

A further study of the exchange in concentrated acid 
has shown that the data are more generally interpretable 
in terms of a two term rate law, the species H,SO, ex- 
changing with SO, somewhat more slowly than does HSO<. 
Thus 


Rate = k, (SO.)(HSO, ) + k,(SO.2)(H2SO,) 


At 174.0°C, k, = 1.06 X 107* 1 mole™*min™ and kp = 1.48 
X 107° 1 mole™'min™. Variation in the (HSO,7)/(H2SO«) 
ratio with water concentration is the cause of the apparent 
square root water - rate dependence observed previously. 

If the foregoing value of k, is assumed valid through- 
out the aqueous acid range also, one obtains 


k = 2.1 X 10° exp(-28,800/RT) 1 mole™*sec™* 


The calculated entropy of activation then becomes -23.3 
e.u. In addition, one may calculate an average value of the 
hydration constant of aqueous sulfur dioxide (already as- 
sumed large). For the reaction SO, + H2O = H2SOs, the 
value of K, defined by 


K = (H2SO;) 


(SO2)(aw ) 


so obtained is about 8. 

One further piece of information derivable from this 
study is an estimate of the ionization constant of water in 
sulfuric acid, defined thus 


| _ (Hs0*)(HSO,") 
~ (H20)(H2S04) 


At 174°C, the value of this constant appears to be about 10. 
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THE ISOTOPIC EXCHANGE REACTION 
BETWEEN Mn** AND MnO; 


(L. C. Card No. Mic 61-929) 


Earl Lewis Merryman, Ph.D. 
The Ohio State University, 1960 


The problem of the research is to determine whether 
or not isotopic exchange by electron transfer occurs 
between Mn** and MnOzZ. The experiments carried out on 
this exchange by previous investigators are not conclusive 
in the final determination of an isotope exchange in the 
system. The uncertainty arises as the result of the pres- 
ence of a large amount of intermediate oxidation states 
which appear when manganous ions are mixed with 
permanganate ions. Therefore, it is necessary to deter- 
mine whether there remains any manganese in these 
intermediate oxidation states after the Mn** ion fraction 
has been separated from the MnO; fraction. To accom- 
plish this, Dowex 1-X8 anion exchange resin was used for 
separating the two fractions. The half-time values 
obtained from these experiments were compared with 
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values obtained by other separation methods. The values 
agreed within experimental error. 

Other experiments supplementing the results obtained 
from the exchange experiments are the following: (1) The 
manganous ions were found to form comparatively weak 
complexes with the anions ClO,, NO;, SO,, H,PO, and F™ 
Thus, it would appear that the manganous ions are rela- 
tively free for exchange in the solution. (2) No exchange 
occurred in the system Mn** -MnQj -HF. (3) Ion ex- 
change experiments showed that the intermediate oxidation 
state in the solution was almost completely the +3 state of 
manganese. This result and the fact that no exchange was 
observed in the Mn** -MnO; - HF system led to the con- 
clusion that the intermediate oxidation states were com- 
pletely removed with the manganous ion fraction, within 
experimental error. (4) Spectrophotometric studies were 
made on the Mn**-MnOj -acid system over a fairly wide 
range of concentrations. Five different acids were used: 
perchloric acid, nitric acid, sulfuric acid, phosphoric 
acid, and hydrofluoric acid. These experiments were 
made in order to determine a possible mechanism for the 
exchange reaction. Results indicate that the rate-deter- 
mining step occurs between the +3 and +4 oxidation states 
of manganese. The results agree with those obtained by 
previous investigators. Possibly the conversion from 
coordination number of six (Mn**) to a coordination num- 
ber of four (Mn**) is involved in the rate-determining step 
(similar to the chromium system). (5) It was also found 
from spectrophotometric studies that the order of the 
reaction in the Mn**-MnO; system changed if one species 
was in excess of the other. As long as the permanganate 
was in excess, the order remained constant at approxi- 
mately 1.5 (i.e., -dc/dt k'(Mn**)°-® (MnO;)°**). The 
order decreases as the solution becomes very dilute. 
However, when an excess of manganous ions is present 
the order increases to well over 2.0. This can be ex- 
plained if it is realized that in excess permanganate, the 
Guyard reaction occurs, forming a precipitate of man- 
ganese dioxide; whereas, in excess manganous ion solu- 
tions, the precipitate formed has lower oxidation states of 
manganese present. 

Thus the conclusion reached from this research is that 
isotopic exchange does occur between Mn** and MnO; 
through electron transfer. 

In view of the presence of detectable amounts of inter- 
mediate oxidation states in the system, the experimentally 
determined half-time value of 160 minutes may be low. 
However, the activity observed in the separated fractions 
during the first few minutes after mixing should not be 
too much in error, since the concentration of intermedi- 
ates has not built up to an appreciable amount in these 
few minutes. 
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THE ROLE OF INTERNAL MOTIONS IN 
THE KINETIC THEORY OF GASES 


(L. C. Card No. Mic 61-585) 


James Thomas O’Toole, Ph.D. 
University of Minnesota, 1960 


The methods of modern kinetic theory have been quite 
successful in describing dilute gas transport processes 
in terms of the properties of structureless molecules 
which interact according to central forces. Several 
attempts, and some progress, have been made recently to 
provide a theory of similar quality for dense gases and 
those characterized by internal degrees of freedom. The 
investigations reported herein were undertaken with such 
a purpose. 

The work is divided into three parts. The first of these 
concerns the derivation of the differential-integral equa- 
tions which embody the basis of a complete statistical 
account of a physical system. The equations of change 
for the distribution functions corresponding to single 
molecules and to pairs are established with attention to 
the proper form for dense gases. 

In the second part a fluid composed of molecules which 
behave as if they were perfectly rough spheres is ex- 
amined. A transport theory is developed and comparison 
is made with previous work based upon this model. In 
addition, the manner in which the molecules may be ex- 
pected to exchange rotational energy and momentum is 
investigated in some detail. The equilibrium and irre- 
versible behavior of molecular pairs is treated in the 
final part. Analysis is confined to the intermolecular, as 
opposed to external, correlations of states. The diffusion 
of pairs in phase space is employed as an approach to 
chemical kinetics. 
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REACTIONS OF CHLOROTRIFLUOROETHYLENE 
WITH OXYGEN AND/OR CHLORINE 
IN A FLOW SYSTEM 


(L. C. Card No. Mic 61-839) 


Alan Shortridge Rodgers, Ph.D. 
University of Colorado, 1960 


Supervisor: Professor John R. Lacher 


When chlorotrifluoroethylene was mixed with oxygen 
in a flow system no reaction took place at room tempera- 
ture, nor could a reaction be initiated with ultraviolet 
light (from a 15 watt, low pressure mercury discharge 
lamp). However if approximately 20 mole percent chlorine 
was added to the oxygen stream a spontaneous reaction 
took place with the emission of a blue luminescence. 
After the reaction had begun, the chlorine could be re- 
moved, and the chemiluminescent oxidation continued. 
The stoichiometry of this oxidation was determined to be: 


CF2=CFCl + 1/2 O2 — CF2,CICOF 70 + 4% 


CF2=CFCl + O2 —~ COF2 + COFC1 30 + 2% 
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This was independent of the flow rate of either reactant. 
The spectrum of the luminescence proved to be identical 
with that of the carbon monoxide-oxygen flame. The 
intensity of the luminescence could be represented by: 


I=1.73x10°°FZF,-K 100>F,>40; 120>F,>60 (1) 


In this I is the total intensity measured in arbitrary units, 
F, is the flow rate of chlorotrifiuoroethylene in ml/min, 
F, is the flow rate of oxygen in ml/min, and K is a 
constant dependent upon F,. 

It was assumed that the oxidation could be treated as 
an essentially homogenous gas phase reaction within the 
limits given in equation (1). It was also assumed that the 
luminescence resulted from the oxidation of carbon 
monoxide produced by a side reaction and that the intensity 
of the luminescence was proportional to the rate of pro- 
duction of carbon monoxide rather than its rate of oxida- 
tion. On the basis of the experimental evidence and these 
assumptions a mechanism was proposed for the oxidation 
of chlorotrifluoroethylene. In this mechanism a one to 
one complex was formed between chlorotrifluoroethylene 
and oxygen. This complex underwent a unimolecular 
decomposition to yield the products and an atom of oxygen, 
which was assumed to react rapidly with the olefin to yield 
another molecule of chlorodifluoroacetyl fluoride. It was 
then proposed that an energy rich product molecule 
reacted with another molecule of chlorotrifluoroethylene 
to yield carbon monoxide. A steady state treatment of 
the intermediates in this mechanism resulted in rate 
equations in good agreement with experiment. 

When chlorotrifluoroethylene and chlorine were mixed 
in a flow system in the dark, no visible reaction took 
place. However if approximately 5 to 10 mole percent 
oxygen was added to the chlorine stream a spontaneous 
reaction took place resulting in a yellow diffusion flame. 
After the flame was established the oxygen could be re- 
moved. This removal caused the intensity of the flame to 
decrease slightly. The principle products of the reaction 
were: CF2CICFCl2, CF;Cl, CF2Cl., and CFCls. A chain 
branching mechanism was suggested. The spectrum of 
this flame was a continuum extending from 6900 A (the 
upper limit of the photographic plate) into the green 
(5400 A) with rapidly decreasing intensity. In this con- 
tinuum several maxima were observed and recorded. 
These maxima could be due to a band spectrum superim- 
posed upon the continuum. The origin of the bands could 
not be determined. 

The effects of oxygen upon the chlorotrifluoroethylene- 
chlorine diffusion flame were studied. When the oxygen 
was added to the chlorine stream (up to 36 mole percent) 
the intensity of the flame increased markedly and carbon 
was deposited in the reaction cell. The products of the 
flame reaction were much the same as in the case of pure 
chlorine (with the exception of solid carbon). The spec- 
trum of this flame was a continuum due to the hot carbon 
particles. When oxygen was added to the olefin stream 
the diffusion flame degenerated into a series of bright 
flashes. The products formed by these flashes were: 
CF;Cl, CF2Cl., CFCl;, CF,CICFCl,, CF,CICOF, COF,, 
and COFCl1. The spectrum of the flashes was identical to 
that of the olefin-chlorine diffusion flame in the 5400 to 
6900 A region and similar in some respects to that of the 
olefin-oxygen luminescence in the blue region (5000 to 
3000 A). These effects were interpreted in terms of com- 





petitive reactions of the chlorine atoms and 1,1-dichloro 
1,1,2-trifluoroethane radicals for the oxygen. 
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ADSORPTION OF GASES ON 
A COPPER-MAGNESIA CATALYST 


(L. C. Card No. Mic 60-5114) 


Martin Victor Sussman, Ph.D. 
Columbia University, 1958 


To gain insight on the interrelation of catalysis and 
adsorption, the behavior of a copper-magnesia hydrogena- 
tion catalyst as an adsorbent of pure gases and binary gas 
mixtures was studied. Hydrogen, ethane, ethylene, pro- 
pane, propylene, and n-butane were adsorbed between 
0° and 100°C. and 0.5 and 80 cm. Hg. 

Pure gas isotherms determined with the catalyst in its 
active (reduced) and oxygen poisoned states demonstrated 
that adsorption capacity for hydrocarbon gases is not 
seriously affected by loss of catalytic activity. The inac- 
tive catalyst adsorbs only 10% less gas than the active 
catalyst. However, adsorption of hydrogen is activity 
sensitive, and inactivation causes a 95% reduction in the 
quantity of hydrogen adsorbed. Catalyst area, which is 
calculated from physical adsorption measurements, can, 
therefore, be a misleading index of catalytic activity, and 
a more reliable index of activity might be found in the 
extent of hydrogen adsorption on hydrogenation catalysts. 

Adsorption isotherms on both the inactive and active 
catalyst resemble those obtained for physical adsorption. 
Order of adsorbability is the reverse of the initial listing 
of gases. 

Vapor-adsorbate equilibria of binary mixtures of the 
above paraffin and olefin gases, were examined at 0°, 56° 
and 100°C., on active copper-magnesia. Here it was found 
that the compositions of the adsorbed and gas phases 
differ, with the adsorbed phase being richer in the com- 
ponent which is more strongly adsorbed as a pure gas. 
The preferentially adsorbed component has the greater 
number of carbon atoms, or where both gases have the 
same number of carbons, a double bond. Thus, for ex- 
ample, propane is preferentially adsorbed from propane- 
ethylene mixtures, whereas propylene is preferentially 
adsorbed from propane-propylene mixtures. 

In each of the systems studied, the adsorption of a 
given gas is lower when it occurs from a mixture than 
when it occurs from 2 pure gas phase. Extent of adsorp- 
tion suppression varies directly with the adsorbability of 
the paired component so that less ethylene is adsorbed in 
the presence of butane than in the presence of propane, at 
the same ethylene partial pressure. 

For paraffin gases, mixture adsorption can be related 
to pure gas adsorption via an empirical “crowding factor,” 
(2-x,), where x, is the surface concentration of the 
subject gas. 

The composition of the adsorbed phase is satisfactorily 
related to the total amount adsorbed by an equation of 
Lewis, which is derived herein by assuming a character- 
istic constant adsorption area for each molecular specie. 

Various published correlation techniques are applied to 
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data collected and improved techniques are suggested for 
estimating binary vapor-adsorbate equilibrium from pure 
gas isotherms, and for predicting pure gas isotherms at 
various temperatures. 
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THE FARADAY EFFECT IN MOLECULES 
(L. C. Card No. Mic 60-5064) 


Irwin Tobias, Ph.D. 
Princeton University, 1960 


The theory of the Faraday effect in gaseous atoms and 
molecules is developed with the use of both classical 
electrodynamics and quantum mechanical perturbation 
techniques. As in the work of Kronig and Serber, an 
expression for the Verdet constant V is obtained of the 


form: 
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where v is the frequency of the radiation, T is the abso- 
lute temperature, v(n',n) is the frequency corresponding 
to the transition between the states n and n', and Any’, 
Bnn', and C,y,' are constants which depend on the states 
n and n'. Hence, three different types of terms comprise 
V, which, in the order written, are referred to as the 
diamagnetic, temperature dependent paramagnetic, and 
temperature independent paramagnetic terms, or simply 
as V,, Vp, and Vc, respectively. 

The theory shows that the Verdet constant of a diamag- 
netic atomic gas is related to its index of refraction n as 
follows: 


a ae 
“Qme? ” op 


where e is the electronic charge, m the electronic mass, 
and c the vacuum speed of light. This equation, first 
obtained by Becquerel using purely classical arguments, 
is obeyed closely by the rare gases. 

The general expression for V is adapted to treat 
molecules by a transformation of coordinates from a sys- 
tem fixed in space to one fixed in the molecule. It is 
shown that if one treats non-linear polyatomic molecules, 
Vj, and Vg vanish, and V is entirely of one form -V_.. 
If the molecule is diatomic, Va can be related to the 
molecular polarizability perpendicular to the internuclear 
axis a: 

x 


Vv 


emN bas 


Va ~ 3mc2 ” Ov 





where N is the number of molecules per unit volume. 

Vc is less amenable to simplification. However, a method 
for determining the sign of its contribution for a given 
transition is discussed. 

The Verdet constant of diamagnetic diatomic molecules 
is the sum of V, and Vc. From Kerr effect data and 
index of refraction dispersion data, it is possible to deter- 
mine the relative magnitude of these two at a given fre- 
quency. Such an investigation is undertaken for a number 
of gases, including hydrogen, nitrogen, and carbon monoxide. 


, v?(n',n) -v? 





The anomalous behavior exhibited by the paramagnetic 
gases nitric oxide and oxygen is next discussed. In con- 
trast to the Verdet constants of the diamagnetic diatomic 
gases, that of nitric oxide is negative and temperature 
dependent. In addition, it is approximately one order of 
magnitude greater than the others. It is shown that each 
of these anomalies can be explained on the basis of the 
presence of the temperature dependent Vp which makes 
a negative contribution for transitions from the ground 
2m state to excited *> states. A simple calculation is 
carried out which shows that for nitric oxide Vp tends to 
dominate V, and Vc, and that the observed relative 
order of magnitude is reasonable. 

Similarly, the abnormal dispersion and the temperature 
dependence of the Verdet constant of oxygen are attributed 
to contributions of Vp, this time arising from the transi- 
tions *5 — 4a at 7900 cm and *5 —'5 at 13000 cm™’. 
In accord with previous work by Van Vleck, it is assumed 
that the transitions in question are electrically forbidden 
and that the ground state of oxygen, because of spin-orbit 
interaction, has acquired some ‘7 character. 
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STUDIES WITH THE GOUY DIFFUSIOMETER 
OF ISOTHERMAL DIFFUSION IN 
THE SYSTEMS LACTAMIDE-H20 AND 
Na2SO4-H2SO4-H20 AT 25° 


(L. C. Card No. Mic 61-680) 


Richard Paul Wendt, Ph.D. 
The University of Wisconsin, 1961 


Supervisor: Associate Professor Louis J. Gosting 


I, 


The diffusion process in the two-component system 
lactamide-H2O was studied at 25° with the Gouy dif- 
fusiometer over the concentration range 0.5 to 17.8 g. 
lactamide/100 ml. solution. Values obtained for the dif- 
ferential diffusion coefficient, D, (corresponding to the 
volume-fixed reference frame and having units of cm? / 
sec.), and the refractive index increment, An/AC (having 
units of 100 ml./g.), are represented by the following 
equations: 


D x 10° = 0.991, - 0.0156, C + 1.07 x 10° * C” 
(C < 18 g./100 ml.) (1) 


(An/AC)x10° = 1.2439+1.588x10° °C -7.12x10 °C? 
+1.13x10°°G*® (€ < 18 g./100 ml.) (2) 


Here C = (Ca + Cp)/2, the average solute concentration 
of the two solutions placed in the diffusion cell, and AC = 
Cpa - Ca. Monochromatic light having a wavelength, 

A, of 5460.7A in air was used for the experiments. 

These data are compared with data for corresponding 
concentrations of aqueous solutions of a-alanine, the func- 
tional isomer of lactamide. The concepts of dipole-dipole 
interaction and electrostriction are used to qualitatively 
explain the differences between the two sets of data, 
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II. 


A photoelectric null-indicator was constructed and 
mounted on a Gaertner Toolmaker’s Microscope. The 
device enables the relative displacements of Gouy fringe 
maxima and minima to be determined to within approxi- 
mately 0.0001 cm. for all but the broadest maxima or 
minima in a fringe pattern. 


Ii. 


The four diffusion coefficients, (Djj)y (i,j = 1,2), for 
the three-component system Na2,SO,-H2SO,-H,O at 25° 
were measured with the Gouy diffusiometer at two com- 
positions of the system: at composition I, CNa,so, = C, 


= 0.5000 moles/1000 cm.* and Cy,so, = C2 = 0.5000 


moles/1000 cm.*; at composition II, C, = 1.0000 and 
C2 = 0.5000. 

Also obtained from the diffusion experiments were the 
refractometric coefficients, R, and R,, where Rj = 


(99/8Ci)c;-6; * 


made with monochromatic light having a wavelength, A, of 
5460.7A in air. The partial molal volumes, V;, of the 
three components in the system were calculated from 
densities measured for the solutions used in the experi- 
ments. In the following table are listed the most important 
results of this study: 


All refractive index measurements were 


Compo- 
sition II 


1.095 0.84, 
-0.55, -0.60, 
-0.62, -0.3 
2.73, 2.53, 
15.63, 15.32, 


Compo- 
(O=H,O, 1=Na,SO,, 2=H,SO,) sition I 
(D,,)yx10°, cm.?/sec. 
(Di2)y x10°, cm.?/sec. 
(Da:)y x10°, cm.?/sec. 
(D22)y x10°, cm.?/sec. 
R,x10°, 1000 cm.*/mole 
R2x10°, 1000 cm.*/mole 7.96, 5.66, 
Vo, cm.*/mole 18.00, 17.93, 
Vi, cm.*/mole 30.35 32.5. 
43.9, 49.5. 


V2, cm.*/mole 


By using the condition of no electrical current flow and 
the condition of electrical neutrality, a set of approximate 
equations is derived for this system that relates the (Djj)y 
to the limiting equivalent conductances of the ionic species 
in the system, the concentrations C, and C,, and the 
equilibrium quotient for the dissociation of HSO,”. Toa 
first approximation these equations predict the values 
measured for the (Dij)v; they also indicate that the rela- 
tively large values for (D,,), and (D,,)y are due to the 
appreciable concentration of fast-moving H* in the 
Na, SO, -H,SO, -H,O system. 
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THE TEMPERATURE EFFECT ON 
THE EQUILIBRIUM ENERGY STATUS 
OF WATER HELD BY POROUS MEDIA 


(L. C. Card No. Mic 61-216) 


Guy Ernest Wilkinson, Ph.D. 
University of Llinois, 1960 


Water in soil or in other types of porous media is 
under the influence of several force fields. These force 
fields may originate from the particle (electrical fields) 
or from the fact that the particles are wettable which 
allows adhesive and surface tension properties of the 
water to react with the soil matrix. A force field results 
from solute concentration gradients which causes water 
to move in the direction of higher solute concentrations, 
and the earth’s gravitational field is ever present in any 
terrestrial system. 

These force fields may be mechanistically described 
with the use of the potential theory developed in classical 
physics. The theory states that at static equilibrium the 
total potential of the soil water (its energy level) is the 
same throughout the system when the system is at a uni- 
form temperature. This allows the total potential, which 
is the sum of all the component potentials of the various 
force fields, to be calculated in any part of the system, if 
we know its change from some convenient reference. 

If an experiment is repeated at another temperature, 
we can measure the temperature effect on the potential of 
the soil water, provided the experimental systems at the 
two temperatures are in similar states (structurally 
similar and at the same water content with the same pre- 
vious hysteresis history). 

Data for desorption curves, which are water contents 
plotted against the matric potential, were determined on 
two sands, 104-149 » and 53-74 uy, a silt, 13.0-18.5 u 
and a natural silt loam soil at 4° C. and 44°C. in a pres- 
sure cell apparatus. Matric potential which is due to the 
framework effects of the porous media on the energy level 
of the water is preferred to the term total potential since 
in the case of the pressure cells no gravitational potential 
and no osmotic potential due to a semi-permeable mem- 
brane were present. 

Air pressure was applied to a salt-free water- 
saturated sample which then lost water through a perme- 
able membrane into a pool of water under atmospheric 
pressure until equilibrium was reached. At equilibrium 
the quantity of water removed from the sample was 
measured. Then, the air pressure was increased and 
another equilibrium was reached. A sufficient number of 
equilibrium points were measured to plot the relationship 
of the water content of the soil to the matric potential of 
the soil water relative to the pool, the reference. 

The temperature coefficients of the matric potential at 
constant water contents were measured from the desorp- 
tion curves. The mechanism of the temperature effect on 
the matric potential depends on the temperature effect on 
the predominant force fields affecting the water under any 
particular water content regime. The values for the matric 
potential are 165, 635,and 2700 ergs per gram: degree for 
the sands and silt, respectively, measured arbitrarily in 
the region oi the inflection point of the curves. 

Calculations made for water in the adsorptive force 
fields near clay plates by the Gouy-Chapman theory indi- 
cate that the temperature coefficient of the matric 
potential is negative. 
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The temperature coefficient of the natural silt loam 
was positive at high water contents and tended toward a 
negative coefficient at lower values. This would indicate 
that the surface tension effects soon become dominated 
by absorptive force field effects in soils with a signifi- 
cant clay content. 

Microfilm $2.75; Xerox $4.40. 82 pages. 


SOLUTIONS OF ALKALI METALS 
IN ETHYLENEDIAMINE 


(L. C. Card No. Mic 61-707) 


Stanley Bernard Windwer, Ph.D. 
New York University, 1960 


Adviser: Benson R. Sundheim 


A study was made of the electron paramagnetic reso- 
nance spectra, absorption spectra and electrical con- 





ductivity of alkali metals in ethylenediamine in order to 
determine the conducting, magnetic and absorbing 
species. Sodium, potassium and rubidium solutions 
showed electron paramagnetic resonance absorption; the 
measured line widths and g values are tabulated. The 
optical absorption spectra of sodium and potassium solu- 
tions are similar, showing one absorption maximum 
at 6500-6700A. Rubidium solutions show two maxima: 
7000A and 9000A. Examination of the relation between 
absorption spectra and specific conductivity of potas- 
sium solutions show that the absorbing and conducting 
species are different. The results of this work are 
interpreted in terms of the Becker, Linquist and Alder 
Theory. The electron is taken to be the conducting 
and magnetic species. The absorbing species may be 
either the monomer or dimer. Minor observations on 
the kinetics of decomposition and decomposition products 
are made. Speculative analogies with other metal-solution 
systems also are proposed. 

Microfilm $2.75; Xerox $5.40. 109 pages. 
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ECONOMICS, GENERAL 


RURAL-URBAN FERTILITY DIFFERENTIALS 
IN LESSER-DEVELOPED COUNTRIES 


(L. C. Card No. Mic 61-975) 


Warren Clayton Robinson, Ph.D. 
Princeton University, 1960 


This thesis tests one proposition implicit in the theory 
of the demographic transition — namely, that urban fertility 
is typically lower than rural fertility. 

The theory of the demographic transition is drawn 
from the experience of the western nations whose popula- 
tions changed over time from a nearly stationary balance 
of high birth and also high death rates to another fairly 
stable balance with both birth and death rates low. During 
the transition period, population growth was substantial 
since death rates fell faster than birth rates. The eventual 
fall in fertility is generally attributed to changing values 
and modes of living, as well as greater availability of con- 
traceptive knowledge. In this transition to lower fertility, 
the cities are thought to have led the way, since it seems 
that urban living is especially conducive to the values and 
habits which result in restricting fertility. 

This experience has often been generalized into a theo- 
retical proposition and applied to the non-western areas of 
the world. Some investigators, searching for signs of 
similarity between the two areas of the world, have con- 
cluded that urban fertility in the lesser-developed regions 
is already lower than rural fertility and argued that this 
marks the beginning of the transition to low-fertility 
values and habits. It is to this particular point that this 
thesis is directed and the major conclusions constitute a 
rejection of this contention. 

Analytically speaking, the main focus is on India, for 
whose population there are relatively more data available. 
In the most recent census year, rural-urban fertility dif- 
ferentials in India are small. Incidence of marriage ap- 
pears the most significant factor causing these differen- 
tials and in terms of marital fertility, differentials are 
virtually non-existent. 

This thesis argues that earlier investigators who con- 
cluded that differentials did exist were misled by the use 
of the fertility ratio, a measure subject to several biases. 
In India, there has existed a high association between dif- 
ferences in fertility ratios and differences in infant mor- 
tality. Thus, the lower fertility ratios for the cities were 
reflective of higher urban infant mortality rather than 
lower urban fertility. Recent convergences of the infant 
mortality rates have thus eliminated the previous differ- 
entials in the marital fertility ratios. 

Trends in rural-urban fertility differentials are also 
studied in two other countries of the non-western world — 
Mexico and Egypt. In both cases, recent census-based 
fertility ratios show either an absence of differentials or 
rather small ones. A convergence of rural and urban 





fertility ratios seems to have occurred in these two popu- 
lations too, but lacking data on infant mortality and other 
possible biases in the fertility ratios, the meaning of the 
convergence is not clear. India, Mexico and Egypt do, 
however, show striking similarity in this respect. 

Finally, there is presented a brief survey of other re- 
cent investigations into rural-urban fertility in lesser- 
developed nations, together with rural and urban fertility 
ratios drawn from some other recent census counts in 
these nations. Although the results are by no means uni- 
form, there is at least ample evidence that India, Mexico 
and Egypt are not atypical cases. That is, there is very 
little support for the belief that urban areas in these popu- 
lations exhibit lower fertility or that the mere spread of 
urbanization in these lands will start a general transition 
to lower birth rates. 

An interesting, though not directly relevant, point sug- 
gested by this thesis is that the role played by rural-urban 
fertility differentials in the western demographic transi- 
tion could also usefully be re-examined. The fertility ratio 
has also been the measure for studying fertility trends in 
the west and the biases of this measure may have often 
been overlooked. It is quite possible that the cities were 
not so far ahead of the rural areas in the fertility decline 
as has been assumed. There is already some evidence to 
this effect. Microfilm $3.10; Xerox $10.80. 240 pages. 


WAGE-DRIFT IN AUSTRALIA 
(L. C. Card No. Mic 61-692) 


Keith J. Sloane, Ph.D. 
Duke University, 1960 


Supervisor: Frank T. de Vyver 


The aim of this study was to examine the origins and 
behaviour of wage-drift (the divergence of actual wage 
payments from bargained or arbitrated rates) in post-war 
Australia. Increased knowledge of the factors giving rise 
to drift might be of benefit to wage theory and to wider 
problems such as the “cost-push - demand-pull” contro- 
versy. Also increased understanding of the actual mech- 
anisms through which wage-drift occurs, and of the pos- 
sible unique role of drift in the total wage development 
under a particular system of wage fixation, might have 
important policy implications. 

The “official” wage-fixing machinery in Australia is 
highly centralized, with Government-appointed tribunals 
establishing minimum rates for both skilled and unskilled 
wage-earners. Thus actual and prescribed rates are, in 
principle, easily distinguishable, and the system particu- 
larly suited to a wage-drift study. Although problems 
were encountered in attempts to measure absolute levels 
of drift by means of earnings and wage-rate indexes--the 
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most important being inability to allow for overtime earn- 
ings--reasonably satisfactory indicators of change in 
drift were derived for total industry and manufacturing, 
and somewhat less satisfactory indicators for a further 
six industry groups. 

The approach of a major part of the study was that of 
the Hansen and Rehn study for Sweden, involving the con- 
sideration of three principal hypotheses offered for the 
existence of drift--excess demand for labor, excess prof- 
its, and changes in productivity. The relation between ex- 
cess demand (index based on unfilled vacancies and unem- 
ployment) and drift appeared to be the most significant in 
the cases of total industry and manufacturing. There was 
less evidence of a relationship for the other industry 
groups--due perhaps to the need for more narrowly de- 
fined groups, or for criteria other than an industry classi- 
fication (e.g. occupation and region) to delineate “local” 
or sub-markets. No support could be found for the alter- 
native hypothesis that drift is due principally to increases 
in piece-rate earnings resulting from increased produc- 
tivity. However, these conclusions must be considered 
tentative, for the sparseness of the data restricted both 
the range of possible calculations and the techniques 
which could be adopted. 

The relation between excess demand and drift was 
partially obscured by an “interaction” between official 
rate changes and drift. The Federal tribunal, virtually a 
“leader” in the fixation of minimum rates, has not been 
consistent in its interpretation of the “principles” of wage 
fixation, nor in its treatment of over-award payments. 
Only with everything else (including the actions of the tri- 
bunals) given, could one expect a simple relationship to 
exist between annual wage-drift and an index of excess 
demand for labor, and similarly, only under such condi- 
tions can drift be considered a good indicator of changes 
in excess demand. 

The Hansen-type framework does not take account of 
relative rates as a possible further source of wage pres- 
sure. The possibility of drift causing pressure for wage 
increases through the “internal dynamics” of the wage 
structure, togetner with the manner in which the tribunals 
have considered drift, indicates that its importance in the 
total wage development is understated by the simple drift 
estimates. Although little empirical information was 
available, these interactions do appear to be of consider- 
able importance in Australia, and are probably a major 
reason for the relatively low average absolute levels of 
annual drift. 

The tribunals continue to dominate wage-fixation in 
Australia. Economic forces influence both the pressure 
for official wage increases and, through the indicators 
considered during the wage cases, the response to this 
pressure. But drift has not only offered another channel 
for the influence of market forces. It has also in recent 
years been an important source of further pressure for 
official increases. The tribunals should perhaps consider 
only persistent drift during their deliberations, and also 
encourage the development of machinery for the negotia- 
tion of wage agreements outside the official hearings. 

Microfilm $3.55; Xerox $12.40. 273 pages. 
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DEVELOPMENT OF OPTIMUM FORAGE-HANDLING 
SYSTEMS ON ONE- AND TWO-MAN DAIRY 
FARMS IN WESTERN OHIO 


(L. C. Card No. Mic 60-894) 


David Lee Armstrong, Ph.D. 
The Ohio State University, 1960 


No one method of forage production, including growing, 
harvesting, storing and feeding, fits all farms equally well. 
The objective of this study was to develop optimum forage 
programs under specific farm situations. Linear program- 
ming techniques were used as a means of selecting the 
combination of production practices yielding maximum in- 
come. As a background for the study, eight counties in 
Ohio’s corn belt were used to determine land use, yields, 
and other production practices on top-quality dairy farms. 

In the programming process, chopping was preferred 
to baling in harvesting hay. The additional number of man- 
hours, rather than cost of capital involved, was the critical 
factor in choosing between the two methods. The higher 
quality of hay harvested by using the conditioner and mow- 
dryer more than offset the additional capital required. 

Conventional grazing was the selected pasture system 
when capital and land area were limiting factors. Rota- 
tional grazing was the most efficient system on the farm 
situation with limited capital. Green chopping was not 
selected as the best pasture system until the size of farm 
was sharply reduced and the option for grazing withdrawn. 
With green chopping, a full one-man dairy was possible, 
but income was slightly lower because of the higher feed 
costs. 

Supplemental feeding was preferred to the provision of 
land to meet total summer pasture requirements, for it is 
a more economical means of making up differences due to 
seasonal variability in pasture yields. 

Silage was competitive with other methods of providing 
forage only under certain conditions. Substituting corn 
silage for hay permitted a labor shift from June to Sep- 
tember, and with a limited land factor, corn silage sup- 
plies more nutrients per acre than hay or corn. Unless 
an upright silo is already on the farm, the lower invest- 
ment required for the bunker is preferred. The use of 
grass silage was not selected as a profitable forage prac- 
tice. 

When capital was a limiting factor, herd size and size 
of farm were restricted. Labor was not fully utilized and 
income was not maximized. With unlimited capital, the 
result was a more extensive land-use operation. Although 
income was higher, the increase was due to a supplemen- 
tary cash-grain enterprise and not to a larger dairy herd. 

An intermediate capital situation was then studied for 
further analysis. With this supply of capital, a farm large 
enough to produce all of the feed needed for the dairy herd 
resulted. Only the wheat and oats produced were sold as 
cash crops. The program selected a forage system of 
chopped hay, which was both conditioned and mow-dried, 
rotational grazed pasture, and a small amount of corn 
silage. The resulting family labor income was $5,977.56. 
The return to labor was $1.77 per hour and the return to 
capital investment, 8.7 per cent. 

The employment of alternative forage programs had 
very little effect on the size of farm or on the size of herd 
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selected. In each case, herd averaged 35-38 cows on 
about 130 acres of land for the one-man operation. The 
typical ration for a cow and replacement contained approx- 
imately 2.5 tons of hay, 90 bushels of corn, 400 pounds of 
supplement, and 160 pasture days. When silage was fed, 
hay feeding was cut to around 2.0 tons and corn to 75-80 
bushels. 

The substitution of feeds and the changing of forage 
programs were not found to affect feed costs substan- 
tially. When high-producing cows (12,500 pound milk) 
were used and the herd size was maximized, the income 
was only moderately affected by the forage-handling 
system selected when similar amounts of capital and 
labor were available. 

Microfilm $2.75; Xerox $7.00. 148 pages. 


A STUDY OF THE OHIO LAMB MARKETING 
STRUCTURE, WITH PARTICULAR EMPHASIS 
ON COMPETITIVE BIDDING VERSUS 
NEGOTIATED PRICING SYSTEMS. 


(L. C. Card No. Mic 61-899) 


Carroll Grant Brunthaver, Jr., Ph.D. 
The Ohio State University, 1960 


This study is concerned with three aspects of lamb 
marketing in Ohio. These are price uncertainty, pricing 
methods, and market structure. 

Multiple regression techniques are used to provide 
parameters for estimating lamb prices from those factors 
which appear to influence the demand for lamb most sig- 
nificantly. Monthly per capita slaughter of lamb and 
mutton, beef and veal, pork and poultry, per capita dis- 
posable income, price of wool and time were included. 
The R? (multiple regression coefficient) value for the 
years 1947-59 was .833. 

The study of market structure revealed that one 
packer and two order buyers representing several 
smaller packers purchased 90 to 95 per cent of the Ohio 
slaughter lambs. Despite the small number of buyers, 
elements of collusion or cautious concern does not appear 
to be present in the competition for the lamb crop. 

The volume of lambs marketed from Ohio auctions 
increased steadily since 1950. Much of this increased 
trade comes from farmers who previously marketed 
lambs through cooperative pools. The volume of lambs 
marketed through pools has decreased steadily from 
122,295 head in the 1954-55 season to reach a low of 
63,409 lambs in the 1959-60 marketing year. 

Considerable inefficiency was found to exist in the 
lamb markets. Lamb buyers travel the state daily to bid 
on small lots of lambs. Results of the operation of the 
lamb pool in central Ohio, which sold lambs by description 
at the Columbus auction, indicate that this type of selling 
arrangement may be profitably extended to other small 
markets in Ohio. 

Comparison of prices received at closed and open lamb 
markets for comparable grades of lambs revealed that 
the prices paid for-lambs at the closed markets averaged 
66 cents per hundredweight under those sold at more com- 
petitive markets. The price spread between the open and 





closed pools ranged from $.40 for the better quality of 
lambs to $1.29 for the poorer quality of slaughter lambs. 

The lack of competition for the yearly contract of 
closed pool lambs in Ohio appears to be the most signifi- 
cant reason for the inability to secure prices for pool 
lambs equal to auction prices. Packers, in general, are 
not particularly interested in the pool lambs because of 
the small number of lambs being marketed through the 
pools. Also the seasonal distribution of marketings does 
not fit into an efficient slaughter operation. Most of the 
pool lambs are marketed during three or four months of 
the year and no lambs are marketed from February to 
June. Since the holder of the closed pool contract has 
virtually a monopolistic position during the term of the 
contract, due to the lack of interest in and competition for 
the contract, he does not have to be overly concerned 
about paying competitive prices for the lambs in the hope 
of having the contract renewed. 

The recommendation is made that the concept of the 
closed pool be dropped and that a system of lamb markets 
be established which will sell lambs by description at a 
centrally located auction market or by a telephone bid 
which can be handled by a telephone conference call. 
Arrangements between livestock marketing firms and the 
farmers providing for delivery of a quantity of lambs at a 
specific date would help smooth out the seasonal market- 
ing pattern. Microfilm $2.75; Xerox $7.20. 154 pages. 


THE USE OF A FARM MANAGEMENT 
APPROACH IN SOLVING AGRICULTURAL 
PROBLEMS IN PAKISTAN 


(L. C. Card No. Mic 61-902) 


Ali Mohammad Chaudhry, Ph.D. 
The Ohio State University, 1960 


Low productivity of farm regources, high indebtedness, 
and exploited tenants in Pakistan are results of defects in 
the basis on which agriculture functions. This study em- 
ployed the farm management approach to build a frame- 
work essential for progress in Pakistan agriculture. 

Farm management helps organize and manage the farm 
business judiciously and skillfully for the purpose of se- 
curing greatest continuous profit. Farm management em- 
ploys the results of other arts and sciences in reaching 
its own conclusions. Farm management looks at the 
problems from the point of view of an individual farmer 
and considers the farm as a whole. It builds the founda- 
tions for profitable agriculture on certain economic prin- 
ciples used in connection with those laws which govern 
the growth of plants and animals and the use of factors of 
production. Important among these principles are the law 
of diminishing returns, the law of substitution, and the 
principle of equimarginal returns and the law of compara- 
tive advantage. For an efficient farm plan the farmer has 
to take inventory of such resources as land, its productiv- 
ity and potentiality; his capital position and the scope of 
his credit; condition and amount of livestock, buildings, 
equipment and tools; labor and its distribution; his man- 
agerial ability; availability of market; future expectations, 
and so on. Then, farm plans promising the best use of the 
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resources are drawn. Finally the income and costs are 
computed and the profitable or suitable plan is selected 
and followed. It is recognized that no two farms are alike 
with respect to their resources; therefore, there is one 
best plan for each farm. As prices and costs change, the 
plans may have to be adjusted to suit the conditions. 

A well-organized extension program is imperative for 
the farm management approach to be successful. It takes 
the research and educational results to the farmers and 
brings back their problems for solution. 

Defects in the tenancy system could be avoided by 
bringing about equitable farm leases, with provision for 
the landlord and the tenant to divide the output according 
to the resources contributed, valued at the market price. 

The perfect market is another essential for the success 
of our approach. Bringing in relatively free competition, 
reasonably regulating the market and market functionaries, 
grading and standardizing products, providing storage and 
transportation facilities, and disseminating market infor- 
mation are some of the means to this end. 

The problem of inadequacy of credit could be improved 
by thrift on the farmer’s part and by government help in 
training, controlling, and financing the credit agencies. 

To make a loan productive, the farmer and the lender 
should plan ahead of seeking the loan to determine its 
profitability, amount, kind, and nature—whether self- 
liquidating. 

The poverty of agriculture is intimately linked with 
many larger problems: economic development, high pop- 
ulation growth, absence of industrialization, static social 
organization, and religious traditions. No solution to the 
problem is possible apart from a many-sided and com- 
prehensive reconstruction of the corporate life of the 
country. Such a program needs government sponsorship, 
research, and proper planning. 

Microfilm $4.70. Xerox $16.65. 367 pages. 


PRODUCTION AND MARKETING OF 
BROILERS BY CONTRACT WITH 
APPLICATIONS TO OTHER OREGON 
AGRICULTURAL ENTERPRISES 


(L. C. Card No. Mic 61-956) 


Lynn Herman Davis, Ph.D. 
Oregon State College, 1961 


Major Professor: Gerald E. Korzan 


Vertical integration of agricultural production by con- 
tract has been the center of interest in many recent dis- 
cussions. This interest has arisen largely because con- 
tractual production arrangements have come to be widely 
used in broiler production. There are indications that 
their use may expand to other livestock and poultry enter- 
prises. 

This study was conducted to: (1) ascertain differences 
in production and marketing when firms operate as inde- 
pendent units and when they coordinate production and 
marketing by contractual arrangements; (2) ascertain the 
effects of these differences on firms in the broiler indus- 
try, relationships between firms and the consuming public; 





(3) appraise the feasibility and possible effects of the use 
of contract production in other Oregon agricultural enter- 
prises. 

Broiler production in Oregon is concentrated in the 
Willamette Valley and the Medford area in Southern 
Oregon. A personal interview survey of a sample of the 
broiler growers stratified by size of operation was made 
in these areas to obtain data on broiler growing. Man- 
agers of hatcheries, feed manufacturing firms, and broiler 
processors were also interviewed to obtain information 
relative to those segments of the industry. Data from 
broiler feeding experiments conducted by the Department 
of Poultry Husbandry, Oregon State College were used in 
establishing input-output relationships used for compara- 
tive purposes in this study. 

Contractual production of broilers in Oregon has been 
primarily between the feed manufacturer and the grower. 
Processors frequently have marketing agreements with 
growers but little supervision of production occurs. 

Functional relationships between feed consumption and 
liveweight of broiler was established on the basis of feed- 
ing experiments. These relationships were used to estab- 
lish an average feed-growth relationship for the broiler 
growing enterprises studied. It was ascertained on the 
basis of the average relationship and input-output points 
for the individual enterprises that size of enterprise and 
level of integration were not associated with efficiency of 
production. 

Costs and receipts of broiler production were summar- 
ized by size of enterprise and level of integration. Prices 
of inputs decreased as size of enterprise increased as a 
result of quantity discounts and savings by bulk handling 
feed. Size of enterprise was more important than level of 
integration in determining prices paid. The price received 
for broilers marketed averaged the same for all size 
groups and levels of integration. 

Five kinds of livestock and poultry feeding enterprises 
other than broilers were considered in relation to factors 
which encourage the development of contractual production. 
Factors such as technological advance, perishability of 
the product, financing and source of feed were considered 
and compared to broiler production. It was concluded that 
production by contract will become important in other 
feeding industries if changes occur which make them sim- 
ilar to the broiler industry. As they are presently organ- 
ized, contracts are not as essential in beef, swine, and 
lamb fattening enterprises and egg and turkey production 
as they have been in broiler production. 

Microfilm $2.75; Xerox $5.20. 101 pages. 


THE CAUSES OF DAIRY MERG@) 
AND THEIR IMPACT ON THE 
STRUCTURE OF THE DAIRY INDUSTRY 


(L. C. Card No. Mic 61-639) 


Mammootil V. George, Ph.D. 
The University of Wisconsin, 1961 


Supervisor: Associate Professor Willard F. Mueller 


Merger studies in the past have often been associated 
primarily with the development of monopolistic enterprises 
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or degrees of concentration. Consequently such inquiries 
were confined mainly to certain types or size groups of 
firms. However, some of the most significant character- 
istics of the merger movement can be revealed only by a 
study of the merger activity among all types of firms, the 
small as well as the large. This study is concerned mainly 
with the question of the merger induced growth of small 

as well as the large firms in the dairy industry and their 
merger behavior in response to changing economic condi- 
tions. 

One of the empirical contributions of this study is the 
compilation of a detailed series on mergers in the dairy 
industry during the last four decades. It shows that exten- 
sive mergers have occurred among every class and size 
of dairy concerns, not merely the giants. In fact from a 

‘numerical standpoint small and medium sized concerns 
made more mergers than did the largest ones. 

In addition to this steady undercurrent of mergers, 
there has been pronounced cyclical fluctuation in such 
activity. These merger cycles in the dairy industry have 
been closely correlated with changes in stock prices. How- 
ever, there is no evidence to support the proposition often 
advanced that speculation in stock prices are the cause of 
merger cycles. Indeed there is a presumption to the con- 
trary. It is the thesis of this study that merger cycles in 
the dairy industry are to be explained by changes in eco- 
nomic opportunities or profit expectations of dairy firms. 
Such expectations may be reflected through the stock 
markets. 

This study also analyzed statistically the extent to 
which different rates of merger activity explained differ- 
ences in the rates of growth among firms in the dairy in- 
dustry. It also explored the various factors promoting 
growth through mergers, the contribution of mergers and 
acquisitions to the total growth of the large firms in the 
industry, the influence of business cycles on their rates of 
growth and the impact of mergers on the market structure 
of the dairy industry. 

Microfilm $2.75; Xerox $9.45. 210 pages. 


BUDGETING TECHNIQUES IN DECISIONS ON 
EFFICIENT SURPLUS MILK DISPOSAL 


(L. C. Card No. Mic 61-643) 


Francis William Groves, Ph.D. 
The University of Wisconsin, 1961 


Supervisor: Professor Hugh L. Cook 


This study applies budgeting techniques to the problem 
of selecting the most efficient arrangement for handling 
surplus milk in an urban market. The ultimate objective 
has been to increase returns to farmers on the fluid 
market. It is a static efficiency analysis and does not con- 
sider bargaining and other aspects of pricing efficiency 
that may affect returns to farmers. 

Budgets for alternative arrangements for surplus milk 
disposal were prepared for three markets. These markets 
were: Madison, Wisconsin; Milwaukee, Wisconsin; and 
Duluth-Superior, Wisconsin and Minnesota. These budg- 
ets considered the economies of scale and volume from 





the manufacture of butter, powder, cheddar cheese, 
cottage cheese and ice cream. 

For purposes of delineating the market and quantifying 
the surplus, several points must be taken into account. 
Strategic ones are: 

1. Does the market buy milk from outside sources 
when it runs short, as opposed to carrying all the milk it 
needs for fluid use? 

2. Is all the manufactured surplus processed within 
the market? 

3. Does the market buy ice cream or cottage cheese in 
substantial quantities from outside the market? 

4. Does the market furnish substantial quantities of 
milk, ice cream or cottage cheese to other markets? 

In brief, it is necessary to determine the extent to 
which efficiency of an arrangement depends on the nature 
of supply and demand conditions in the area surrounding 
the urban consuming market. It is believed that other 
Midwestern markets can be analyzed in a method similar 
to that used on the three Wisconsin markets, once this de- 
gree of dependance is determined. For the Milwaukee 
market, by consolidating manufacturing operations, the re- 
turns to the system were estimated at $0.34 per cwt. above 
the present returns. 

Considering the trends of population, per capita con- 
sumption, outer market.sales, and the volume of ice cream 
and cottage cheese manufactured, the facility needs for 
the Milwaukee market in 1970 were estimated. If present 
trends continue, by 1970 new capacity would need to be 
added to the synthesized disposal arrangement which now 
appears most efficient. 

Microfilm $2.75; Xerox $7.20. 154 pages. 
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Rural Electric Membership Corporations in Indiana 
are operating with varying degrees of success. This is 
partly attributed to management, but factors outside its 
control may be responsible. Studies of factors influencing 
the success of cooperatives have been primarily confined 
to internal operations. This study attempted to show how 
selected external economic factors affected the factors 
which management felt contributed to the success of an 
electric cooperative. The purpose of this was (1) to deter- 
mine the principal factors which management considered 
important to success of electric cooperatives in Indiana, 
(2) to determine the extent to which the variation of suc- 
cess among REMCs can be associated by differences among 
the economic environment in which they operate, and 
(3) to suggest operational guides which may be used to 
direct operation of local REMCs under various economic 
settings. 
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It was hypothesized that the success of an electric co- 
operative is dependent on a number of factors which were 
called success factors. Management was queried as to 
what these success factors were and based on manage- 
ment’s answers the factors were identified as (1) dollar 
sales of electricity (Y,), (2) savings (Y,), (3) cost of 
electricity sold (Y,), (4) electric capacity (Y,), (5) patron 
relations (Y,), (6) electric service (Y,). Success of an 
electric cooperative, therefore, was identified to be a 
function of these six success factors. 


Success =f(Y, , Y,, Y,, Y,, Ys, Ye) 


It was next hypothesized that these success factors 
in turn were dependent on external economic factors which 
were arbitrarily chosen for each system as (1) num- 
ber of farms (X,), (2) number of tillable acres (X,), 

(3) average size of farm (X,), (4) terrain (X,), (5) popu- 
lation (X,), (6) farm income (X,), and (7) types of 
farming (X,). 

Multiple regression analysis of each of these suc- 
cess factors against six of the seven exogenous factors 
indicated that there was a significant relationship be- 
tween dollar sales of electricity and the six exogenous 
factors (R* = .79), between savings and the six variables 
(R? = .40), and between cost of electricity sold and the 
six variables (R* = .38). Although statistical analysis 
was not feasible we can reasonably assume that the above 
three success factors are related to types of farming. We 
can conclude that each of the above three success factors 
is a function of these seven exogenous factors, and we 
accept the hypothesis that dollar sales of electricity, 
savings, and cost of electricity sold are each dependent 
on these seven exogenous factors. 

There was no statistical evidence of any significant 
relationship between electric capacity, patron relations, 
and electric service and the six exogenous factors, and we 
reject the hypothesis that these three success factors are 
dependent on the exogenous factors. Although we have no 
statistical evidence, we can assume that to a certain ex- 
tent these three success factors -- electric capacity, 
patron relations, and electric service -- are within the 
control of management. 

We next gave each of the six success factors weights 
based on their coefficient of determination and computed 
a weighted multiple correlation analysis against the six 
exogenous factors. This method of weighting does not 
really infer that exogenous variables are important in de- 
termining success since that depends upon the real weights 
that should be attached to each factor for indicating over- 
all success. However, it does indicate that exogenous 
variables could be important and are important to the ex- 
tent that the arbitrary weights based upon degree of asso- 
ciation approach the real weights. The coefficient of de- 
termination obtained by this weighted correlation analysis 
was .62, indicating that 62 percent of the total observed 
variation of performance among the REMCs studied was 
accounted for by the six economic environmental factors. 
The remaining 38 percent of the observed variation is to 
be attributed to omitted or unidentified factors, prcbably 
to management practices, chance factors, and possibly 
because of relationship that exists among the factors. 

Microfilm $2.75; Xerox $7.60. 164 pages. 





AN ANALYSIS OF THE EFFECT OF 
THE DAIRY PRICE SUPPORT PROGRAM ON 
PRICES AND CONSUMPTION OF FROZEN 
DESSERTS, CHEESE, AND BUTTER. 


(L. C. Card No. Mic 61-152) 


Robert Erwin Jacobson, Ph.D. 
University of Illinois, 1960 


The income problem in agriculture generally, and in 
dairying in particular, is associated with wide fluctuations 
in the prices paid producers for milk and butterfat. In 
addition, during periods of heavy milk production, equili- 
brium prices established for milk and butterfat are so 
unfavorable as to aggravate the income problem. 

As a means of solving this problem, a commodity pur- 
chase program directed at supporting producer prices has 
been implemented by the federal government. Elements 
of such a program have been present since 1930. However, 
it is only since 1949 that the scope of the support program 
has been so extensive as to have a significant effect on 
price. During the 1949-1958 period, the Commodity 
Credit Corporation purchased approximately ten percent 
each of the creamery butter and factory cheese produced, 
and 41 percent of the nonfat dry milk produced in the 
United States. 

In attempting to estimate the effect that purchases have 
had upon producer prices, two major assumptions have 
been made. First, the effect that disposition of Commodity 
Credit Corporation inventories has subsequently had on 
milk prices is considered. The various disposal outlets 
are analyzed as to whether they compete with or are net 
additions to the market for dairy products. Second, the 
response in milk supply to price changes effected by the 
price support program is considered. A positive 0.3 
elasticity coefficient associated with a two year lag in pro- 
duction is assumed. Recognition is also given to factors 
other than price that affect the supply of milk. The dollar 
value of the extent to which the support program has af- 
fected producer income is then measured by multiplying 
the net government expenditures for supporting milk and 
butterfat prices by the reciprocal of the price elasticity 
of demand at the farm level for milk and butterfat (-0.5). 
The resulting product is divided by annual cash receipts 
from marketings of all milk and cream minus the price 
support effect to give the percentage change in milk and 
butterfat prices estimated to have resulted from price 
support expenditures. For the ten year period, 1949-1958, 
estimated annual effects of the support program have 
ranged from a decrease of 5.14 percent per unit of pro- 
ducer milk in 1955 to an increase of 24.89 percent in 1955. 

It is possible to proceed from the estimates of what 
producer prices would have been without a price support 
program to the effects that the changed prices resulting 
from the program have had upon consumption of specific 
dairy products. The effects on consumption of frozen 
desserts, cheese, and butter are analyzed. A constant 
marketing margin is assumed for these products. Only 
the farmer’s share of the consumer’s dollar for these 
products is assumed to be affected by price supports. 
Price elasticities of demand of -1.0 (ice cream), -0.85 
(cheese), and -0.8 and -1.3 (butter) have been selected for 
estimating consumption effects. 
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The estimated effects of price supports on consumption 
of specific products varies directly with the size of the 
farmer’s share of the retail price for a given product. 
For ice cream, with a farmer’s share approximating only 
20 percent, estimated effects on consumption were quite 
limited. The effects were considerably more extensive on 
cheese (50 percent farmer’s share) and on butter (70 per- 
cent farmer’s share). 

In postulating a situation in which the Secretary of 
Agriculture had determined to pursue a course of 90 per- 
cent of parity price supports (which he is permitted to do 
under existing legislation), estimated effects on consump- 
tion were very pronounced. 

A recommendation for continued operation of the pro- 
gram as it currently operates was made. 

Microfilm $4.05; Xerox $14.20. 315 pages. 
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This study analyzed first the market price structure 
for slaughter hogs for the major hog-producing areas in 
Ohio; and second, the marketing structure in the whole- 
saling and retailing of pork and pork products within these 
same areas. A study of price differences between avail- 
able market outlets will assist the farmer in choosing the 
most profitable place to sell hogs in each weight class. 


Wholesalers’ and retailers’ prices are of primary interest 
because, from the standpoint of prices, these firms are 
very important. 

Significant differences in average net prices paid for 
various weight classes of slaughter hogs existed in the 
short-run among marketing areas, types of markets, and 
volumes of markets. These price differences offered 
farmers the opportunity for economic disposal of hogs of 
various weights. However, there were serious limitations 
confronting some farmers in that market prices could not 
always be determined soon enough to take full advantage of 
the situation. 

Variations in the demand-supply relation between hogs 
of different weight classes at a given market caused their 
price relations to change from time to time. For most 
markets in the sample, Monday’s hog receipts were 
slightly higher and Thursday’s receipts slightly lower than 
receipts on other days. Significant differences in the rel- 
ative importance of hogs of various weight groups to total 
weekly volume existed among the sampled markets. In 
general, 190-220 pound hogs were of greatest importance 
to total volume of hogs handled weekly. Market hogs 
weighing below 180 pounds were of least importance. 

Weekly price differentials between different weight 
classes of hogs varied from week to week between markets, 
but the price differential pattern was rather consistent. 
Prices of slaughter hogs weighing 190-220 pounds were 
always higher than prices of either lighter or heavier hogs. 
Compared with prices paid for other weight divisions, 
240-260 pound hogs were always at the greatest price dis- 





advantage. It was evident that when heavy hogs sold at 
relatively high prices compared with prices for 190-220 
pound hogs, light-weight hogs commanded relatively low 
prices. Competition and consideration for competitors’ 
prices were of main concern in pricing the 190-220 pound 
group; whereas, hogs of heavy and light weight were 
priced primarily on their own individual supply-demand 
situation with little regard to competitors’ prices. 

Retail prices in stores within the various cities followed 
the same general pattern, but the data revealed some sub- 
stantial differences in the retail pricing policies for indi- 
vidual pork cuts. Retailers tended to adjust prices to meet 
changing supply and demand conditions for some pork cuts 
but not for others. Highly significant retail price differ- 
ences for major pork cuts were found among cities located 
in the same general area; however, little actual price dif- 
ference existed among cities when prices for the major 
retail pork cuts were combined into composite prices. 

Most retail stores in Columbus, Ohio, purchased their 
pork supplies one week in advance of sales. A significant 
relation was found between retail and wholesale prices 
when retail prices were lagged one week. These stores 
generally used a different pricing policy for fresh and 
cured pork products. A significant relation was present 
between wholesale and retail prices for fresh pork cuts in 
1954-1956 and 1959, but not for cured pork cuts. Con- 
versely, for the years 1957-1958, significance was found 
between these prices for cured pork cuts, but not for 
fresh cuts. Microfilm $4.10; Xerox $14.40. 317 pages. 
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Supervisor: Professor Henry H. Bakken 


Recent years have seen an accelerated interest in eco- 
nomic integration--the tying together of various economic 
activities under some sort of unified control. Interest in 
the various forms of integration is widespread, but it is 
perhaps the greatest among people connected with agricul- 
ture. A clear trend toward more integration has recently 
been observed in some parts of the agricultural sector of 
our economy. The major concern of those worried about 
this trend is that it may adversely effect farmers’ bargain- 
ing power and worsen their plight in a situation that has 
already reached a point of no return. 

Farmers are being urged by many persons in different 
occupations to intensify their efforts toward integration. 
Here, perhaps, is where farmer cooperatives may fulfill 
a purpose. Some farmers have been integrating their oper- 
ations both horizontally and vertically through such organ- 
izations for many years. The present trend toward oligop- 
oly through integration and economies of scale encourages 
farmers, both as members of cooperatives and as indivi- 
duals, to intensify their efforts to this end. Some progress 
is being made at all levels--national, regional, and local. 

Integration and diversification in large centralized and 
federated organizations is advancing with fair rapidity. 
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On the other hand, many local associations, seasoned or 
not, may not attempt to integrate or if they do they may 
engage in such efforts ill advisedly. Fortunately, there 
are exceptions, and their success provides a model for 
other similar enterprises. 

The purpose of this study is to describe one of these 
models. The A-G Cooperative at Arcadia, Wisconsin, 
even with some defects and shortcomings, has become 
the fountainhead for a group of farmers providing the 
means for integrating their operations through their own 
efforts. It is the purpose in this thesis to objectively ex- 
amine and analyze the operations and aspirations of the 
A-G Cooperative. It covers various aspects of the Asso- 
ciation’s development and present performance in a gen- 
eral way and its operations and operating policies in more 
detail. 

Most of the data for this study were obtained from the 
records of the organization and the people closely asso- 
ciated with it. The interview was used as the basic re- 
search technique. The author made use also of many pub- 
lications to obtain data that were helpful in making a better 
appraisal of conditions in the organization studied. 

It was found that the rapid growth in size and impor- 
tance of this organization, especially during the last 
decade, has resulted mainly from integration and diversi- 
fication of activities and the willingness on the part of its 
leaders and the members in general to take the initiative 
in starting new undertakings. Although this organization 
has many defects and shortcomings, which are discussed 
in the thesis, it is apparent that its merits and good char- 
acteristics have been sufficient both qualitatively and 
quantitatively to counterbalance any defects and short- 
comings. It is serving efficiently a relatively large group 
of farmers who, in general, have been obtaining better re- 
turns for their agricultural products than the average for 
the state. It has been of material importance in increas- 
ing production in its home area, in developing supplemen- 
tary sources cf income for many farmers, and in creating 
new job opportunities in the community. 

This organization demonstrates in a practical manner 
that farmers can integrate their production and business 
operations and attain certain goals when they are diligent 
and willing to work together on a mutual basis. 

Microfilm $3.65; Xerox $12.85. 283 pages. 
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The major objective of this study was to determine and 
evaluate the nature of competition among South Dakota’s 
dairy plants. This included: (1) an identification of the 
structural elements in the market; (2) ascertainment of 
the conduct of the plants in the market; (3) conjecture as 
to the performance of the market; and (4) examination of 
the relationship between market structure, plant conduct, 
and market performance. 





The market was identified as the price making unit and 
defined as the area where the forces of supply and demand 
interact to establish a price and transfers of ownership 
are consummated. The boundaries of the market were de- 
lineated through the use of cross influence which measured 
the influence that a price change by plant A would have on 
plant N after all plants, except N, affected by the price 
change had made price adjustments. In order to obtain a 
relatively homogeneous unit of study, the market was fur- 
ther restricted by including only those plants which were 
in the same industry. This restricted grouping of firms 
was called the market sub-group. 

Seven structural elements were considered as having 
a significant effect on market behavior, the power rela- 
tions among buyers and the balance of power between 
buyers and sellers. These seven structural elements 
were: (1) number of buyers and sellers, (2) size of buyers 
and sellers, (3) ease of entry, (4) product characteristics, 
(5) service characteristics, (6) type of ownership, and 
(7) degree of knowledge possessed by buyers and sellers. 

Market behavior included the conduct of the firms in 
the market and the performance of the market. The five 
considered categories of conduct were: (1) price competi- 
tion, (2) non-price competition, (3) unfair competition, 

(4) development of technology, and (5) adoption of tech- 
nology. Criteria of performance included what the mar- 
keting system should accomplish. It should: (1) reflect 
consumer demand, (2) be efficient, (3) follow ethical prac- 
tices, (4) develop new technology, and (5) adopt new tech- 
nology. 

The market sub-group for dairy manufacturing plants, 
as sellers of manufactured products, was delineated 
through the use of the cross influence and industry con- 
cept. The conduct of market power of the plants as sellers 
was analyzed relative to the structure of the market. The 
same procedure was used to delineate the market sub- 
group of the plants as buyers of milk and cream. The con- 
duct and market power of the plants, as buyers, was ana- 
lyzed relative to each of the seven structural elements. 

The author concluded that competition among the dairy 
manufacturing plants was workable competition. The 
price received by the plants for manufactured products 
was close to a competitive level. The buyers were the 
price makers and were able to “shade” the price occasion- 
ally but only to a limited degree. The price “shading” 
that existed was a result of imperfect knowledge, inertia 
and habit on the part of the seller and not the result of col- 
lusive action onthe part ofthe buyer. The plants, likewise, 
paid a price to the producer that was close to the com- 
petitive level and the imperfections in the pricing system 
were due again primarily to lack of knowledge on the part 
of the producer and not due to collusion among buyers. 

Further conclusions were: (1) the marketing system 
could be more efficient relative to known technology, 

(2) the standard of ethical practices could be improved, 
and (3) the structure of the market was conducive to the 
adoption of new technology. 

Microfilm $2.75; Xerox $8.60. 189 pages. 
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Thailand can be divided into 4 zones: north, central, 
northeastern and south. The central zone is the most im- 
portant farming area, producing rice for consumption and 
for export. In the past, rice yields were uncertain because 
they depended upon a variable rainfall. Irrigation develop- 
ment in the area has increased the yield of rice, has made 
the yield more uniform from year to year, has made pos- 
sible the growing of two or more crops in a year and per- 
mits crops other than rice to be grown. 

Irrigation development in Thailand was begun in 1902. 
However, the large modern project on the Chao Phya river 
in the central plain was not started until 1950 and will not 
be completed until 1963. A sub-project area known as 
Samchook scheme has received full water supply for four 
years. A study was made of irrigation benefits in the 
Samchook scheme. The average total benefits per rai 
were found to be 307.29 bahts. Of this amount, direct 
benefits accounted for 149.84 bahts, indirect benefits were 
103.19 bahts, public benefits totalled 18.11 bahts and bene- 
fits from navigation amounted to 36.15 bahts per rai. 
These benefit rates were used to predict total benefits to 
be derived from the whole Chao Phya project in the cen- 
tral plain by assuming similar response from the other 
sub-projects. 

An estimate of the total benefit-cost ratio for the en- 


tire project is set at 39.30. A direct benefit-cost ratio of 
19.16 is indicated. This analysis indicates a very favor- 
able benefit-cost ratio. The project must be considered 
economically feasible. Some of the sources or reasons 
for the favorable benefit-cost ratio are: 


1. Irrigation enables farmers to grow crops other 
than rice that are more profitable than rice. Sugar 
cane is an example. 


. An adequate and controlled water supply increased 
rice yields from 28.77 tangs per rai to 42.13 tangs 
with very little increase in cash outlay. 


. Two or more crops can now be grown in one year 
on the same land. 


. Water transportation reduces the cost of marketing 
the crops grown. 


The growing of sugar cane introduced a sugar fac- 
tory into the area providing work for the unem- 
ployed and underemployed. 


The analysis suggests that irrigation development in 
Thailand is related to the stages of economic growth of 
the country. Using Rostow’s model to characterize the 
different growth stages, it would appear that irrigation 
was initiated in the period of precondition for take-off, 
while large modern projects have been constructed in the 
take-off period. Rostow’s model of economic growth in- 
cludes five stages: the traditional society, the precondi- 
tion for take-off, the take-off, the mature society, and the 





final stage of high mass consumption. Following this 
model, Thailand entered the third stage (take-off period) 
about 1950 with irrigation development, improved agri- 
cultural technology, hydroelectric power and- other indus- 
trial developments. In order to reach the next two stages 
of growth--the mature and the high mass consumption 
societies--policies during the take-off period should be 
concerned with population, agriculture, irrigation, trans- 
portation, industrial development and government admin- 
istration. The study of stages of economic growth in 
Thailand, using the Rostow model, is helpful in order to 
understand conditions which must prevail if further growth 
and development are to take place. 

Microfilm $3.00; Xerox $10.35. 230 pages. 
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This study is basically designed to evaluate the effects 
of Farm and Home Development in Wisconsin in teaching 
better decision making. Farm and Home Development 
began nationally and in Wisconsin in 1954. It was an ex- 
pansion of extension effort to provide more intensified on- 
the-farm education for farm people. A basic objective is 
to teach improved decision making as a means toward 
higher farm income and better family living. 

Evaluations of Farm and Home Development in Wis- 
consin and in other states have generally omitted direct 
measures of improved decision making. This study was 
designed to obtain direct measures of decision making 
ability. A Farm and Home Development participator 
universe is compared with a non-participating control 
universe. The research was incorporated as part of an 
evaluation research series conducted by the Department 
of Rural Sociology. Comparable universes with respect 
to decision making were selected from a benchmark 
survey in 1954. Not having direct measures of decision 
making in the benchmark period, the control universe was 
chosen according to four indirect control variables. The 
four control variables are: (1) educational level of the 
farm operator; (2) gross farm income; (3) tenure; 

(4) participation in farm organizations. The empirical 
measures of decision making were obtained in a 1959 ter- 
minal survey. 

A theoretical description of the rational decision making 
process was developed as a normative standard of evalua- 
tion. Empirical measures consisted of direct questions 
and interviewer observations. Numerical values were 
assigned to question responses and to recorded interviewer 
observations obtained in personal interviews. Numerical 
values represented three degrees of rationality: (1) ra- 
tional; (2) intermediate; and (3) non-rational. The classi- 
fications were based upon evidence of rational orientation, 
observation, and analysis. Questions concerned such 
things as (1) use of farm records, (2) knowledge of 
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conditions for using approved farm practices, (3) under- 
standing of analytical farm problems, and (4) possession 
of goals. Rationality was defined to include awareness of 
the economics of farm decisions but did not require 
choice of economic goals. 

Statistical procedures were used to validate individual 
questions and to identify characteristics of individuals 
rated relatively high and relatively low in the combined 
universes. Statistical results showed that the decision 
making ratings obtained did not depend upon possession of 
economic farm goals. In fact, individuals rated as good 
decision makers possessed significantly more combined 
farm-household goals than the poor decision makers. Good 
decision makers reached significantly higher average 
achievements both on the farm and in terms of family 
living. 


Findings 


The basic hypothesis of equal decision making ability 
between the Farm and Home Development participators 
and matched controls was tested as a difference between 
mean decision making ratings computed for each universe. 
The one-directional t test of difference between means 
justified acceptance of the alternative hypothesis that Farm 
and Home Development participators reached a signifi- 
cantly higher average level of decision making ability than 
non-participators. Accepting the indirect control match- 
ing for equal decision making at the benchmark period, 
participators improved decision making ability more than 
non-participators during the observation period. 

A supplemental survey of Farm and Home Development 
agents themselves indicated that teaching decision making 
was a regular part of agents work. Agents differed in 
their own concepts of decision making and in teaching em- 
phasis upon different aspects, but did teach fundamental 
aspects of decision making. Teaching decision making was 
done almost entirely in example situations. 

The empirical measures of decision making were re- 
stricted primarily to farm operational decisions. The 
findings support the conclusion that intensified extension 
work, like Farm and Home Development, can teach im- 
proved decision making. Fulfilling this objective meets a 
basic need of farm people today. 

The study provides evidence that decision making can 
be empirically measured and expressed in quantitative 
terms. Further research is needed to refine quantitatively 
expressed empirical measures. 

Microfilm $2.80; Xerox $9.70. 213 pages. 
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Economic progress in the production of wheat in se- 
lected counties of the hard red winter, hard red spring, 
white, and soft red areas was determined through an 





analysis of the effects of technology upon the input-output 
ratio for the 1924 to 1954 period. Differential rates of 
technological progress were observed in the analysis 
among the four areas, thus necessitating an investigation 
of the factors responsible for the inter-regional differ- 
ences. Preceding the analysis a careful study of the theo- 
retical and methodological procedures associated with 
technological research was undertaken to provide a con- 
ceptual and procedural basis. 

An explanation of technology is the application of knowl- 
edge to the organization and operation of production in such 
a manner as to increase total output without the employ- 
ment of additional resources or a recombination of the 
resources in use. Certain innovations will, however, af- 
fect the technical production coefficients, making resource 
adjustments profitable. The most concentrated effort in 
this study was directed toward an explanation of the effect 
of such innovations rather than the effect of the recombina- 
tion or substitution of resources. 

Two approaches to the study were used, an historical 
inquiry into the innovations that have occurred in wheat 
production and an input-output analysis of the five-year 
census data. Varietal improvement through selection and 
scientific breeding was the most significant biological ad- 
vance that increased yields. The discoveries in the con- 
trol of disease, insects, and weeds were other important 
advances that affected yields. Engineering knowledge made 
possible a complete substitution of mechanical power for 
animal power and a substantial reduction in the labor re- 
quirements in wheat production. An understanding of the 
nutrient requirements of plants and the chemical composi- 
tion of soil made possible the rational fertilization of 
wheat, thus increasing yields through expanding the capital 
used in wheat production. While these innovations were 
being made, the size of the farm increased, the number of 
farms decreased, and the labor requirements fell, yet 
yield per acre and output per man increased. 

The input-output analysis revealed several general 
tendencies in the effects of technological progress in the 
wheat industry regardless of whether an individual cate- 
gory of inputs, such as land, labor, or capital, was consid- 
ered or an aggregate of all inputs was considered. First, 
technological progress in wheat production occurred in 
surges, 1934 to 1944, and lapses, 1945 to 1954. The gains 
in aggregate productivity were largely exhausted by 1945, 
but the change in production coefficients made profitable 
resource adjustments which have continued tc the present. 
Second, technological progress occurred at different rates 
in the separate geographical areas considered, The hard 
red winter wheat area had the greatest benefits from the 
application of new knowledge to production problems. The 
hard red spring area had little benefit and the other two 
areas, the white and soft red, had moderate increases in 
productivity. The sporadic and erratic results of techno- 
logical change over time and by geographical areas were 
explained by the uneven flow and diffusion of discovery, 
the unequal applicability of new knowledge to all areas, the 
variability of available capital by areas and from time to 
time, the specialization of production and size of unit, and 
the degree of production uncertainty. 

This study is limited in scope by the inadequacies of 
the data and the procedural difficulties encountered when 
studying dynamic phenomena. The contribution of this 
study is twofold. First, methodological problems and data 
problems were identified which should provide assistance 
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in other inter-regional studies of a particular agricultural 

product. Second, the understanding of the technological 

progress made in the production of wheat was furthered. 
Microfilm $2.75; Xerox $9.45. 206 pages. 


INCOME, EMPLOYMENT, AND RESOURCE 
USE AMONG RURAL FAMILIES IN 
SOUTHEASTERN OHIO. 


(L. C. Card No. Mic 61-945) 


Donald Doyle Steward, Ph.D. 
The Ohio State University, 1960 


Low income continues to be a major problem.among the 
nation’s rural population. Southeastern Ohio is an area in 
which a substantial number of farm families receive low 
incomes. This study of rural families in a seven-county 
area of southeastern Ohio was undertaken to determine 
the level and source of income of rural families, to deter- 
mine the nature and use of human and other resources, to 
reveal some of the characteristics associated with low in- 
comes, and to provide some indications of necessary ad- 
justments in the allocation and use of resources if incomes 
are to be increased. 

Information was obtained from 469 rural families in 
1957. One-fifth of the families reported a net income of 
less than $1,000. Another one-fifth had incomes of $1,000- 
$1,999. Of all families with less than $1,000 net income, 
one-half were retired, semi-retired or disabled, one- 
fourth were underemployed, and one-fourth, although fully 
employed, derived their limited income from low-paying 
nonfarm jobs or from farming operations yielding little 
net income. Low income was associated with advanced 
age, limited education, low family labor supply, and under- 
employment of labor. 

Off-farm employment was the major source of income 
among the rural families. Increasing the incomes of more 
families from off-farm employment appears to depend 
upon the development of more job opportunities locally or 
movement of these families to areas offering greater in- 
come opportunities. The development of skills and abil- 
ities desired in many areas of off-farm employment would 
be desirable. 

Movement of youth out of the area as they mature into 
the labor force was prominent. Although outmigration is 
indicative of natural adjustments of the human resource, 
the area continues to have an overabundance of people in 
relation to other resources. 

The underemployed, or surplus labor, group was large 
and potentially employable either in farming or in nonfarm 
jobs. Total surplus labor of all rural families in the study 
area, based on the sample of families surveyed, amounted 
to almost 12,000 man years of idle labor in 1956. 

The size and volume of farming operations conducted 
on many farms were too small to provide high levels of 
income from farming to many of the farm families. Three- 
fourths of all farms had gross sales of less than $2,000 in 
1956. Nearly two-thirds had a net farm income below $500. 

The value of total assets available for use by the aver- 
age farm family was $18,800. Farm families made limited 
use of credit, suggesting that considerable capital ration- 
ing was prevalent. 





About one-tenth of the total farmland was classed as 
cropland, one-half as permanent pasture, and one-fifth as 
woodland. The limited amount of cropland and the rela- 
tively low yields of crops reflect the hilly topography of 
the farmland, the lack of natural fertility, and the small 
size and irregular shape of many fields. The high degree 
of ownership, permanence of tenure, and prominence of 
prior ownership by relatives are indications of limited 
ease of adjustment of size of farms. 

Results of a regression analysis of various factors re- 
lated to gross farm income indicate that farmers were 
operating in an area of increasing returns to scale. The 
marginal value productivities computed for cropland and 
permanent pasture were negative. Investments in live- 
stock showed a marginal value productivity of twenty-nine 
cents per dollar, suggesting that additional investments in 
livestock would be profitable. The average farmer thus 
could profitably intensify his farming operations on his 
present land before enlarging his acreage of either crop- 
land or permanent pasture. 

Microfilm $2.75; Xerox $8.40. 182 pages. 


METHODS OF MEASURING SEASONAL 
CHANGES IN DEMAND FOR BROILERS 


(L. C. Card No. Mic 61-215) 


Francis Edwin Walker, Ph.D. 
University of Illinois, 1960 


Commercial broilers are not consumed at the same 
rate during each season of the year. Changes in consumer 
preference for broilers may cause the retail demand func- 
tion for broilers to vary, both in slope and in “level,” be- 
tween quarters of the year. The objective of this study 
was to appraise various methods of measuring seasonal 
changes in the demand for commercial broilers. 

Data for the quarter-years from April, 1949, through 
September, 1959, were used. The data represent national 
aggregates of quantities of broilers and quantities of red 
meat consumed. The price series are retail prices for 
broilers and for all red meat. All economic variables were 
transformed to logarithms. 

Due to the perishability of the product, the price of 
broilers was assumed to be dependent upon the quantity of 
broilers. The quantities of broilers supplied and conse- 
quently the quantities demanded were assumed to be pre- 
determined, since the quantity observations represented 
only a three month time period. 

An analysis of the data using single equation models 
failed to reject the hypothesis that the slopes of the de- 
mand functions are the same for each quarter. A covari- 
ance analysis of the data also failed to reject this hypoth- 
esis. 

Due to the joint dependence of red meat prices and 
broiler prices, a system of simultaneous equations was 
used to estimate the price elasticity of demand and the 
“levels” of the quarterly demand functions. The price 
elasticity of demand estimated for this model was -2.6. 
This estimate is significantly different from zero at the 
.05 level. Estimates from this same model indicated that, 
for the first, second, third, and fourth quarters, respec- 
tively, the “level” of the demand function was 94%, 111%, 
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112%, and 86%, of the annual average level of the broiler 
demand function. These estimates are asymptotically un- 
biased but not necessarily efficient because of the positive 
autocorrelation of the residuals. To reduce this autocor- 
relation the variables were transformed to first differ- 
ences of logarithms. Using this data transformation in a 
systems of simultaneous equations model, the coefficient 
of broiler price flexibility was found to be -.17, which is 
significantly different from zero. For this model the hy- 
pothesis that the residuals were positively correlated was 
rejected. The relative “levels” of the quarterly demand 
functions were the same as those using logarithmic data. 

The coefficient relating red meat prices and broiler 
meat prices was negative. This phenomenon, which is 
contrary to accepted economic theory, is explained in 
terms of negatively correlated shifts in the demand func- 
tions for broilers and for red meat. 

An analysis of the data by a covariance technique gave 
results which were consistent with the results of the 
single equation and the systems of equations models. The 
“levels” of the quarterly demand function were signifi- 
cantly different. Shifts in the demand function between 
years were significant. Under the assumption that there 
are annual shifts and quarterly shifts in the broiler demand 
function, the hypothesis, that the slope of the function does 
not change between quarters, was tested. This hypothesis 
could not be rejected. 

The three methods of estimation gave consistent re- 
sults in estimating the parameters of the retail demand 
for broilers. Retail demand is elastic with the same elas- 
ticity for each quarter. At a given price consumers will 
take more broilers during the second and third quarters 
than during the first and fourth quarters. 

Microfilm $2.75; Xerox $5.60. 114 pages. 
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GROUP HEALTH INSURANCE FOR THE AGED 
(L. C. Card No. Mic 61-629) 


William Lester Burdick, Ph.D. 
The University of Wisconsin, 1961 


Supervisor: Professor Charles C. Center 


The Problem 


A major problem faced by our aged population is that 
of meeting the costs of health care. This problem is ac- 
centuated by the relatively low incomes of the aged, and 
the larger costs resulting from their greater use of health 
care facilities. 

This thesis considers briefly the economic status and 
health care costs of the aged; it analyzes in detail how 
group insurance methods are helping to solve the problem 
of meeting the health care costs of aged persons. 





Methodology 





Information on the group insurance methods of meeting 
health care costs of aged persons was obtained largely 





from questionnaire surveys of state insurance depart- 
ments, insurance companies, Blue Cross-Blue Shield or- 
ganizations, and employer and industry groups. Also util- 
ized were interviews and correspondence with personnel 
of the aforementioned, and analysis of group health insur- 
ance policies. 


Results 


Important trends in the aged population indicate a con- 
tinuing increase in the number of aged and their remain- 
ing years of life, and an increasing predominance of fe- 
males. These trends are indicative of a continuation of 
certain problems of the aged. 

Employment earnings are the most important income 
source for aged persons, followed by income from govern- 
mental and industrial pensions. A large number of aged 
persons have incomes below budgeted needs. Many re- 
ceive non-monetary support from other persons, and many 
more get financial aid from persons and/or governmental 
or private agencies. 

Chronic diseases are prevalent among the aged, with 
heart ailments, cancer, and mental illness being the most 
serious. Both the frequency and duration of hospitaliza- 
tions are much greater among the aged. The average 
aged person has medical expenditures about 25% above 
those of the average person. 

State laws encourage the use of the group insurance 
technique for meeting the health care costs of aged per- 
sons. Continuation plans covering employees after re- 
tirement are permitted in all states; all but four states 
allow the issuance of group policies to special groups of 
aged persons. Most states require approval of policy 
forms before issuance, but do not require prior approval 
of rates. 

Over 80% of the Blue Cross-Blue Shield organizations 
underwrite continuation plans for aged retirees. These 
plans usually provide the same benefits at the same 
premium as obtained prior to retirement. 

Nearly all of the leading insurance companies also 
underwrite continuation plans. Most companies reduce 
the benefits for retirees, while some increase the premium. 
Underwriting by both insurance companies and Blue organ- 
izations is quite liberal. 

Over 40% of employer and industry groups provide 
continuation benefits for retired employees. Hospital bene- 
fits are considered adequate in the majority of plans, both 
in amount and duration. Surgical benefits appear adequate 
in over two-thirds of the plans. Medical benefits are gen- 
erally adequate in both amount and number of calls. Major 
medical benefits are seldom available. Most plans place 
no special limitations on benefits for retirees. 

In over half of the group plans, the employer pays the 
entire cost, while the retiree pays the full premium in 
less than one-fifth of them. The average annual premium 
paid by a retiree is $60. 

Special group plans are written by only a few insurance 
companies and Blue organizations. Benefits are lower in 
all respects, and the cost is slightly higher than in con- 
tinuation plans. 


Conclusions 





The relatively poor economic position of the aged and 
the greater utilization of health care facilities accentuate 
the problem of meeting their health care costs. 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 





2930 ECONOMICS 





The group insurance method holds a partial solution to 
this problem. Insurance companies and Blue organizations 
are furthering this method by underwriting continuation 
plans and special group plans. The group insurance tech- 
nique supported by employer contributions to the cost of 
coverage makes a more adequate level of benefits avail- 
able at a more reasonable cost than aged persons could 
obtain on an individual basis. 

Microfilm $4.20; Xerox $14.85. 326 pages. 


SOME ASPECTS OF THE STRUCTURE 
OF ACCOUNTING THEORY 


(L. C. Card No. Mic 60-6956) 


Edwin Cohen, Ph.D. 
Michigan State University, 1960 


Major Professor: James Don Edwards 


The most basic problem confronting the accounting pro- 
fession today is that of defining the structure of account- 
ing theory. The phrase “generally accepted accounting 
principles” is used frequently in written and oral com- 
munication both within and outside the accounting profes- 
sion, without certainty of the existence of such a body of 
principles. If such principles are assumed to exist, there 
is no uniformity as to assumptions of their nature. Since 
the primary purpose of accounting is to provide useful in- 
formation to many interested parties, a definitive struc- 
ture of accounting theory is of the utmost importance. In 
arriving at a sound structure, our present “structure” 
must be re-examined and “overhauled.” 

The existing body of “generally accepted accounting 
principles” and standards has been influenced by several 
factors, the most important being the thinking and pro- 
nouncements of the American Institute of Certified Public 
Accountants, the thinking and pronouncements of the 
American Accounting Association, the influence of the 
Securities and Exchange Commission, the practices and 
procedures adopted by businesses and employed before 
any regulatory bodies existed, and the considerable volume 
of published literature in the area of accounting theory. 
Despite the fine efforts and many contributions made by 
the various organizations and individuals, no authoritative 
or generally recognized structure of accounting theory 
exists today. 

Current practices should not serve as the basis for a 
structure of accounting theory. Instead, such structure 
should be developed logically with the objective of produc- 
ing the most informative and useful reports to serve the 
needs of many interested groups. 

The foundation for a structure of accounting theory 
should be a series of postulates which are formulated on 
the basis of economic reality and sound reasoning, and 
not on the basis of the requirements of income determina- 
tion and balance sheet valuation. Specific postulates de- 
termined to exist are: (1) the business entity postulate, 
(2) the going concern postulate, (3) the periodicity postu- 
late, and (4) the measurability postulate. 

A coordinated set of accounting principles should be 
developed on the foundation of the established accounting 
postulates. Two such principles which appear to have uni- 





versal applicability are: (1) the principle of consistency, 
and (2) the principle of full disclosure. 

Organizations requiring accounting reports differ in 
material particulars, and such individual characteristics 
should be considered in determining the specific account- 
ing principles applicable to a particular entity. Specific 
principles should apply to ind. vidual characteristics rather 
than to organizations as a whole. After an organization is 
defined according to its significant component character- 
istics, the specific principles applicable to each of its 
characteristics are combined. The result is a complete 
and consistent set of accounting principles for each organ- 
ization; this will produce fair and accurate accounting 
reports. 

The “general acceptance” of accounting principles 
should be replaced by the “general acceptability” or sound- 
ness of such principles, as determined by an independent 
and highly qualified organization. Such a body could take 
the form of an “accounting tribunal,” which would be pro- 
fessional in nature rather than legal. This independent 
body would provide a means for establishing new postu- 
lates and principles, deleting old ones, and making any 
changes as would be necessary in order to produce useful 
accounting reports. Sound accounting postulates and prin- 
ciples, established by such an independent body, would re- 
sult in accounting reports which would meet the needs of 
all segments of society. 

Microfilm $2.95; Xerox $10.35. 227 pages. 


A STUDY OF MATERIALS MANAGEMENT 
AND ITS PROBLEMS IN SMALL 
MANUFACTURING BUSINESSES 


(L. C. Card No. Mic 60-6727) 


Donald William Dobler, Ph.D. 
Stanford University, 1960 


The cost of materials, on an average, accounts for ap- 
proximately half of most small manufacturing firms’ total 
production costs. Consequently, the area of materials 
management potentially represents one of the more lucra- 
tive fields in which a firm might concentrate its cost- 
reduction efforts. 

The principles of materials management are, in gen- 
eral, valid for all types of manufacturing businesses, 
large or small. The application of these principles in 
practice, however, requires varying degrees of functional 
specialization within the firm. In some small firms ap- 
plication of the theoretically sound principles may be 
limited severely, simply because the revenue of the firm 
will not support the additional expense that such speciali- 
zation entails. 

The express purpose of this study is the investigation 
and analysis of the conduct and the problems of materials 
management in small manufacturing firms. Materials 
management, as defined in this study, includes the follow- 
ing activities: (1) standardization and specification of mate- 
rials, (2) scheduling of materials, (3) inventory control, 
(4) purchasing, (5) value analysis, (6) traffic, (7) stores 
and receiving, (8) control of price, usage, and scrap. 

Two methods were employed in gathering field data 
for the study. Initially 105 San Francisco Bay Area firms, 
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employing between 50 and 400 workers, were surveyed by 
mail questionnaire to determine in general terms how 

they conduct their materials activities. A rating scale 

was then constructed and used to determine the relative 
level of development of the materials activities in each of 
these companies. On the basis of this information, 18 com- 
panies were selected for detailed study by means of exten- 
sive plant visits and interviews with key personnel. Eight 
of the firms selected were among the top third of the com- 
panies surveyed, while ten of them were among the lower 
third. Questionnaire results further permitted a selection 
of companies including six different types of manufactur- 
ing operations, with firms from the upper and lower groups 
reasonably well distributed among the six types. 

Each chapter of the dissertation focuses on one of the 
materials activities and specifically contains: (1) a syn- 
thesis and discussion of pertinent theory, (2) a discussion 
of the observed practices and an analysis of them in light 
of the theory presented, (3) a concluding section which 
points up reasons for differences in performance among 
different firms and which discusses the pertinent prob- 
lems discerned. 

The study reveals that a majority of the principles of 
materials management can be applied as easily in most 
small firms as in large ones. Because of the simplicity 
of operation and the intimate working relationship between 
personnel existing in some small firms, full application of 
certain principles can be achieved much more simply and 
easily than in large firms. 

On the other hand, the study indicates that a majority 
of small manufacturers face certain serious problems in 
developing a complete materials management program: 

(1) The absence of extensive specialization in the purchas- 
ing department seriously restricts purchasing participa- 
tion in standardization, specification, and value analysis 
activities. (2) The need for work-force stability over- 
shadows economic considerations in many make-or-buy 
decisions, thus contributing to increased materials costs. 
(3) Typical low volume purchasing reduces a small firm’s 
opportunity for multiple source patronage, magnifies its 
vendor relations problems, and increases its material 
costs. (4) Most small firms cannot support a full-time 
value analyst, but it appears that they can profitably de- 
vote more effort to value analysis than is presently in 
evidence. (5) Too many firms fail to apply inventory con- 
trol techniques properly; this results in reduced control 
and excessive costs. (6) Many firms utilize the purchas- 
ing function extremely inefficiently, stifling its creative 
potential with an overburden of routine tasks. (7) Small 
business flexibility tends to desensitize management’s re- 
sponse to needs for change; all small firms must con- 
stantly guard against this hidden danger. 

Microfilm $3.80; Xerox $13.50. 296 pages. 





AN ANALYSIS AND EVALUATION OF THE 
DEVELOPMENT OF COORDINATED AIR-TRUCK 
TRANSPORTATION WITH SPECIAL REFERENCE 
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(L. C. Card No. Mic 60-6731) 


Nicholas Alexander Glaskowsky, Jr., Ph.D. 
Stanford University, 1960 


This study is an analysis and evaluation of the recent 
development and potentialities of coordinated air-truck 
transportation service. The study tests the following hy- 
pothesis and shows it to be correct: 


There is sufficient reason to believe that co- 
ordinated air-truck transportation service is 
a type of coordinated transportation service 
which could be successfully established and 
operated on a sufficiently widespread basis 
to warrant air and motor carriers giving 
serious consideration to the establishment of 
such service. 


The term “coordinated transportation service” is de- 
fined for the purposes of this dissertation as “a point-to- 
point through movement by means of two or more modes 
of transportation, on the basis of regularly scheduled 
operations.” 

In coordinated air-truck service there is a connecting 
truck haul (which goes beyond the metropolitan area limits 
served by local cartage companies) at one or both ends of 
the air haul. Such longer truck hauls range from fifty to 
as much as three hundred miles, or more. 

Of the fifteen combinations (pairs) of transportation 
modes (rail, truck, air, water, ocean, and pipeline), seven 
ordinarily fall within the definition of coordinated service 
given above: truck-rail, truck-water, truck-ocean, rail- 
water, rail-ocean, water-ocean, and air-truck. The first 
six are presently commonly available to shippers; only 
air-truck service has not yet been widely established. 

Successful coordinated transportation services char- 
acteristically retain the more desirable cost and service 
aspects of each component mode, while eliminating or 
minimizing the less desirable aspects of each component 
mode. 

These services have followed a common pattern of de- 
velopment. Each contended with and overcame problems 
in four general areas: (1) management attitudes, (2) co- 
ordination of operations, (3) company administrative 
changes, and (4) equipment purchase and other capital 
investment. 

When the characteristics of air-truck service are com- 
pared with those of coordinated transportation services 
which have been successfully developed, it is clear that 
air-truck service is a type of coordinated transportation 
service which has cost and service characteristics likely 
to make it a success if it is efficiently operated and mar- 
keted by the carriers providing it. 

Air-truck service was first introduced at Minneapolis- 
St. Paul in November, 1957, by Northwest Airlines and 
several cooperating trucking companies. The experience 
of these firms during the year and a half following this 
date is analyzed in this study. So far the experiment has 
been moderately successful. 

Much early development of air-truck service has re- 
sulted because the participating carriers viewed it as 
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profitable marginal business, requiring almost no addi- 
tional capital investment. 

From the standpoint of shipper needs, air-truck serv- 
ice offers an attractive potential. Successful development 
of the service will: (1) allow some shippers to serve 
their present customers better, (2) allow some shippers 
to serve markets which previously could not be reached, 
and (3) in some cases enable shippers presently using 
airfreight to effect savings in cost and/or time through 
use of air-truck service rather than straight air service. 

In the future development of this service airlines must 
consider five problem areas: (1) management lack of 
awareness and inertia, (2) equipment, (3) facilities, 

(4) inadequate knowledge of the trucking industry, and 

(5) promotion of the air-truck freight market. Participa- 
ting trucking companies must consider problems of: 

(1) management inertia, (2) inadequate knowledge of the 
airline industry, (3) slower speed of truck movements, 
and (4) loss and damage. 

Solution of these problems, and establishment of air- 
truck service on a widespread basis, will take time. How- 
ever, these problems can and will be solved eventually by 
various means discussed in the study. 

Four conclusions of the study are: (1) there is a sound 
basis for the development of air-truck service, (2) it can 
be developed successfully, (3) its rate of development will 
be slow, as problems incident to its full development are 
gradually overcome, and (4) over the long run the pros- 
pects for the service are good. 

Microfilm $3.65; Xerox $12.85. 282 pages. 


A STUDY OF CERTAIN ECONOMIC 
UNDERSTANDINGS OF HIGH SCHOOL 
SENIORS AND TEACHERS IN SELECTED 
SCHOOLS OF NEW JERSEY 


(L. C. Card No. Mic 61-365) 


Joseph Green, Ed.D. 
New York University, 1960 


This study was concerned with a comparison of reac- 
tions to selected economic concepts by high school seniors 
majoring in business with those of non-business majors, 
and teachers of business subjects with those teaching non- 
business subjects. These same economic concepts were 
proposed to businessmen for the purpose of procuring 
their reactions which were then compared with those of 
the high school seniors and teachers. Thus, it was pos- 
sible to determine economic understandings and impres- 
sions which were consistent and inconsistent among the 
various groups with which this study was concerned. 

A preliminary list of economic concepts to be consid- 
ered for use in this study was developed upon examination 
of several studies previously completed which compiled 
lists of economic topics basic or indispensable for eco- 
nomic literacy. Each economic concept selected was or- 
ganized into a form which assumed the characteristics of 
a multiple-choice question. A statement introduced an 
economic fact and was followed by four choices which of- 


fered a wide variation of reactions to this statement. The 


respondents were encouraged to select the choice which 
most strongly appealed to them. The questions were con- 





cerned with the following areas of economic activities: 

(1) Characteristics of our modern economy, (2) Nature 
and problems of business enterprise, (3) Labor and man- 
agement relations, (4) Role of the government in economic 
planning, and (5) Role of the consumer. Data were col- 
lected from 1728 high school seniors and 361 high school 
teachers affiliated with nine schools. In addition, re- 
sponses were obtained from 116 businessmen. 

The study concluded that there was considerably more 
agreement than disagreement of opinions among the high 
school seniors, high school teachers, and businessmen. 

A comparison of their responses showed that they gener- 
ally agreed on twenty-two of the thirty economic items 
contained in the study. 

As it pertained to this study, high school teachers gen- 
erally think alike regardless of the subject matter which 
they teach. Thus, opinions elicited from the teachers of 
business subjects were similar to those teaching English, 
social studies, mathematics, and other courses. 

There appeared to be a consistency of response among 
those seniors who are pursuing a college preparatory cur- 
riculum, whose parents are proprietors, professionals, or 
white-collar workers, and who intend to enter college upon 
graduating from high school. 

Upon analyzing the responses of the high school seniors 
according to the curricula enrolled, it was found that the 
opinions of the college preparatory seniors generally were 
closest to those of the businessmen than the reactions of 
the seniors following the business and vocational and gen- 
eral curricula. However, the underlying hypothesis to be 
tested in this study was that the economic understandings 
of the high school seniors majoring in business and the 
high school teachers of business subjects were more in 
line with the points of view expressed by businessmen 
than those seniors who were not business majors and 
those teachers who were not teaching business subjects. 

In an over-all evaluation of the responses of the high 
school seniors, high school teachers, and businessmen, it 
appeared that the reactions of the high school seniors 
tended somewhat to be more liberal than those of the busi- 
nessmen, while the opinions of the teachers generally fell 
in between those of the seniors and the businessmen. How- 
ever, some overlapping of opinions existed among all 
three groups of respondents. In some instances, the re- 
sponses of the high school teachers were closer to those 
of the seniors, and, in other cases, the opinions of the 
businessmen matched those of the seniors to a greater 
extent than the teachers. 

Microfilm $2.75; Xerox $8.80. 193 pages. 


AN INQUIRY INTO THE RELEVANCE OF 
“THE MARKETING CONCEPT” AS A 
MANAGEMENT GUIDE TO THE 
MOBILIZATION OF CORPORATE EFFORT, 


(L. C. Card No. Mic 60-6959) 
Robert Leroy King, Ph.D. 
Michigan State University, 1960 
Major Professor: Ward J. McDowell 


Business publications and conferences of businessmen 
and business academicians have been very effective in 
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generating interest in, and concern with, the marketing 
concept. It appears, however, that they have been less 
effective in disseminating the meaning of the concept. 
Definitions of the marketing concept are few and generally 
vague. Most are concerned with the basic role of con- 
sumer and profit orientations, or with the presence of a 
series of physical manifestations by which some persons 
apparently judge the degree to which a firm has imple- 
mented the concept. Manifestations most frequently named 
are: creation of formal marketing departments, headed 
by vice-presidents in charge of marketing or marketing 
directors, who coordinate strong central marketing staffs; 
formal written marketing planning, with emphasis on 
product planning and development and profit planning and 
control; and increased use of the marketing research func- 
tion. A number of writers appear to base implementation 
of the concept solely on organizational structuring of the 
marketing operation. Marketing concept literature content 
may be summarized as concerned primarily with implica- 
tions of the concept to marketing management, and with 
physical manifestations which allegedly indicate imple- 
mentation of the concept. While literature discussion of 
the preceding aspects has shed some light on the concept’s 
meaning, its failure to provide widespread understanding 
is based upon its lack of comprehensiveness of scope, and 
lack of integration of reported data into a meaningful total 
system. 

Based upon a review of marketing concept literature, 

a series of interviews with members of corporate manage- 
ment, and the writer’s interpretations, the marketing con- 
cept is defined in this thesis as a managerial philosophy 
concerned with the mobilization, utilization, and control of 
total corporate effort for the purpose of helping consumers 
solve selected problems in ways compatible with planned 
enhancement of the profit position of the firm. More 
specifically, the marketing concept involves: 

1. company-wide managerial awareness and apprecia- 
tion of the consumer’s role as it is related to the firm’s 
existance, growth, and stability. 

2. active company-wide managerial awareness of, and 
concern with interdepartmental implications of decisions 
and actions of an individual department. 

3. active company-wide managerial concern with inno- 
vation of products and services designed to solve selected 
consumer problems. 

4. general managerial concern with the effect of new- 
product and service introduction on the firm’s profit posi- 
tion, both present and future. 

5. general managerial appreciation of the role of mar- 
keting intelligence and the other fact-finding and reporting 
units within, and adjacent to the firm, in translating the 
general statements presented above into detailed state- 
ments of profitable market potentials, targets, and action. 

6. company-wide managerial effort, based upon par- 
ticipation and interaction of company officers, in estab- 
lishing corporate and departmental objectives, which are 
understood by, and acceptable to these officers, and which 
are consistent with enhancement of the firm’s profit posi- 
tion. 

7. formal short- and long-range planning of corporate 
goals, strategies, and tactics, resulting in defined and co- 
ordinated effort of the firm’s functional areas. 

8. creation, expansion, termination, or restructuring 
of any corporate functions as deemed necessary in mobili- 
zing, utilizing, and controlling total corporate effort toward 





the solution of selected consumer problems in ways com- 
patible with enhancement of the firm’s profit position. 

The relationship of the marketing concept to managerial 
decision-making and action is illustrated in the thesis by 
a closed-system model. The model involves: 

1. establishment of the firm’s market offering in ac- 
cordance with the precepts of the marketing concept, 
named above. 

2. continuous monitoring of the market offering - 
market place demand balance. 

3. automatic feedback of intelligence related to exist- 
ing or predicted imbalance and new market opportunities. 
4. managerial determination and implementation of 
corrective action, based upon the marketing concept pre- 

cepts, resulting in restoration of balance. 
Microfilm $3.45; Xerox $12.15. 268 pages. 


A GENETIC STUDY OF 
GERMAN MANAGERIAL POLICY 
OF WORKS COMMUNITY 


(L. C. Card No. Mic 61-756) 


Tosinobu George Francis Kitano, Ph.D. 
St. Louis University, 1960 


An experiment in industrial democracy in Western 
Germany has reached the stage where it can be exactly 
described and its objectives assessed--co-determination. 
This dissertation surveys the evolution of this managerial 
concept which aims at giving that worker the right of self- 
determination and an equal voice in management and in the 
distribution of the profits or surplus produced by the busi- 
ness enterprise. 

At present, maturing capitalism is facing an added 
problem of growing collectivism. The masses are asking 
for more security which perhaps cannot be provided if 
only the acquisitive principle remains the basic foundation 
of the social-economic order. Co-determination may 
prove to be that phase of human relations which will fulfill 
this want for security but only if the worker in his activity 
(work milieu) is securely attached to the industrial or 
business entity organized as a real community. 

Henry Nicklisch and other proponents of the normative- 
organic theory of management in Germany consider the 
works as a community of men functionally associated to 
win their living by providing a society with the services it 
requires. According to them, the works is by nature func- 
tional and cares only for the creation of utilities while an 
enterprise is by nature acquisitive and strives for profit- 
making. The main feature of the capitalistic works is its 
subjection to the enterprise. By advocating a relative 
autonomy of the works, Nicklisch and his school endow 
human relations with an adequate “symbol.” They realize 
that these relations imply problems arising from the 
nature and purpose of the works. In such an environment, 
all rights are conditional and dependent on the goal of the 
society in which they exist. The goals selected by these 
writers implies that labor and capital should equally be 
represented in management. 

The initiative in bringing such ideas into practice was 
taken by German businessmen such as Abbe, Rathenau, 
Spindler, Kuss, etc., because of their insight into the 
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strains in industry and their concern with the rights and 
eignity of the human person. But so long as their deeds 
were of a benevolent nature, they could withdraw preroga- 
tives given at any time; thus, stability of the works com- 
munity could not be achieved unless privileges were under- 
written by the organized power of labor and were given 
the sanction of law. The labor movement in Germany 
since the Weimar era has been the most important factor 
for the realization of the works community concept. 
A series of laws has been the end result of this movement. 
The co-determination movement agrees with the recent 
postwar trend of receding individualism and growing 
security-consciousness. It is essentially a conscious ef- 
fort to find some other road than that of totalitarianism 
for the fulfillment of the workers’ desires for self- 
determination, the preservation of democracy, and for 
security through adequate representation of the worker on 
management’s councils. It is not an accident that the ac- 
tual social reforms in the Federal Republic of Germany 
have in this kind of cooperative management-worker con- 
cept the strongest foundation even from the genetic point 
of view, although we must admit that a policy encompass- 
ing such a concept is only a provisional solution when it 
is related to the general development of history. 
Microfilm $3.40; Xerox $11.05. 241 pages. 


THE MARKETING OF RICE IN THE 
REPUBLIC OF KOREA: PROBLEMS OF AN 
UNDERDEVELOPED ORIENTAL COUNTRY. 


(L. C. Card No. Mic 60-5833) 


James Frederick McRaith, Ph.D. 
Columbia University, 1960 


This study seeks first, to describe and to analyze 
domestic rice marketing institutions and techniques in 
the Republic of Korea and second, to make specific recom- 
mendations for improving the system of rice marketing 
within that country. 

The institutions and techniques of marketing any 
product reflect the environment in which the market func- 
tions. In the Republic of Korea the marketing of rice has 
been influenced by climate and topography and by social, 
economic, and political factors. The result is not attrac- 
tive. 

The countryside is made up of small, isolated peasant 
villages, a honeycomb of socio-economic cells, in which 
the patriarch rules in the Confucian manner. The typical 
peasant owns and tills less than 2.5 acres (it is illegal for 
him to own more than 7.35 acres) from which he must 
support the large family (average 6.1 persons) his culture 
expects of him. 

The rugged terrain along with inadequate transporta- 
tion and communication facilities limit the area of his 
market, reduce his bargaining ability, and permit wide 
variations in price between areas of relatively close prox- 
imity. Storage facilities are insufficient and few qualify 
as depositories from which the poorly financed banking 
system will accept warehouse receipts as collateral for 
loans to farmers. These factors combine to require the 
poor farmer to sell his crop during the post-harvest 
market glut at depressed prices in order to repay loans 





due usurious wholesaler-speculators, a type of middleman 
more interested in speculative profits than in profits ac- 
cruing from the performance of marketing functions. The 
farmer, after paying his debts, has less than enough sur- 
plus product to meet the consumption requirements of his 
family for the year and so must borrow again in the pre- 
harvest season to buy food at prices which have been as 
much as three times the price he received a few months 
earlier. In addition, the farmer is caught in an inflation 
squeeze. 

Recommendations, suggesting a coordinated program, 
include public works projects to relieve unemployment 
and to construct transportation and communication facil- 
ities; a true agricultural cooperative system free of 
political control from the Executive Department of the 
government; construction of storage facilities to meet 
the collateral requirements of banks; judicious use of 
grain received in foreign aid to stabilize domestic rice 
prices, and a concerted effort to halt the inflation spiral. 

Microfilm $2.75; Xerox $8.60. 186 pages. 


HIGH-LEVEL MANPOWER 
RESOURCES IN OVERSEAS OPERATIONS: 
EXPERIENCE IN BRAZIL AND MEXICO. 


(L. C. Card No. Mic 60-5053) 


John C, Shearer, Ph.D. 
Princeton University, 1960 


Purpose 


While many economists have investigated various as- 
pects of the international transfer of one economic re- 
source--capital--few have studied the high-level human 
resources which are essential components of international 
investment and of economic development. This disserta- 
tion investigates whether American firms adequately de- 
velop and utilize high-level manpower resources in their 
overseas operations. 

The study explores the policies, practices, investments, 
and experiences of twenty-three representative firms in 
developing and utilizing two kinds of manpower resources: 
domestic (nationals of the host country), and imported 
(non-nationals, usually Americans). It considers the ef- 
fects of the citizenship of personnel on the subsidiaries’ 
abilities to adjust to their overseas environments, the 
subsidiaries’ relationships with their parent organizations, 
their reliance on overseas Americans, the differentials in 
costs between domestic and imported manpower resources, 
and whether differences in the quality of these resources 
justify the generally heavy employment of high-cost Amer- 
icans. The study identifies institutional frictions which 
adversely affect manpower development and utilization, 
suggests their causes, how they might be reduced, and 
concludes with some generalizations and implications 
which the study’s findings suggest. 


Procedure 


Most of the information was obtained in six series of 
interviews with top home-office executives of 52 corpora- 
tions, with executives of 39 subsidiaries of 23 of these 
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firms, and with government officials, educators, and others 
in the United States and abroad. Brazil and Mexico were 
selected as representative of rapidly industrializing coun- 
tries in whose economic development diverse American 
investments play important roles. 


Major Findings 


The over-all conclusion is that the great majority of 
the firms employ far higher proportions of costly Amer- 
icans than can be justified by any apparent quality differ- 
ences between these Americans and nationals who might 
be substituted for them. This conclusion is based on a 
series of major findings including the following: 

1. Imported manpower is far more costly than is com- 
parable domestic manpower because of heavy costs of im- 
porting and compensating Americans. 

2. Nevertheless, Americans hold most of the key posi- 
tions and dominate most of the subsidiaries. 

3. Imported manpower is generally of inferior quality 
because of the great scarcity of well-qualified Americans 
willing to undertake overseas careers and because of gen- 
eral company ineptness in their recruitment, training, 
utilization, and retention. 

4, Although competent Brazilian and Mexican personnel 
are very scarce, the shortages confronting the firms are 
caused mainly by their inefficiency in recruiting, develop- 
ing, and retaining promising nationals, which results in 
considerable waste of investments in the generation of 
manpower resources. 

5. Job protection by overseas Americans is the most 
important of several related institutional frictions which 
seem to account for the general persistence of non-optimal 
development and utilization of high-level manpower re- 
sources. 

6. Job protection results from the fact that most home 
offices consider it mandatory to employ some Americans 
overseas. They send Americans abroad on a career basis 
and assign them roles inadequate to the circumstances. 

7. In contrast, four firms strive to employ only na- 
tionals and thereby replace institutional frictions with in- 
stitutional “lubricants” which facilitate the attainment of 
more optimal manpower development and utilization. 

8. Unless a firm employs this “100% national” ap- 
proach, it finds it almost impossible to attain optimal de- 
velopment and utilization of domestic and imported man- 
power resources. 

Microfilm $3.15; Xerox $11.05. 242 pages. 
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Samuel Van Dyke Smith, Ph.D. 
St. Louis University, 1960 


A great deal of thought is currently being devoted to 
the subject of organization. It would be difficult to find a 
field where the problem of effective organization is as im- 
portant to top management as it is in the branch department 
store field. Department stores, securing a smaller share 





of total retail sales in a period when their expenses have 
increased more rapidly than their gross margins, have 

had a history of debate and confusion over organizational 
concepts. The opening of branch stores means that depart- 
ment store executives have had their organizational prob- 
lems further aggravated by the recent appearance of a new 
appendage. 

This study deals with branch department store organi- 
zation at two levels of abstraction. The first level is the 
uncovering of evidence that will contribute in some part to 
the further development of a theory of organization. This 
study accomplishes this by: (1) describing and analyzing 
by means of a case study approach the major types of 
branch store organizations that have been applied; (2) iden- 
tifying the factors that have been of significance in the 
structuring of the organizations; (3) determining how the 
organizations affect the making and implementation of de- 
cisions; and (4) uncovering empirical evidence that is 
helpful in appraising the validity of so-called “principles” 
of organization. 

On a lower level of abstraction--one that deals with the 
immediate significance of this study to retail management-- 
the study answers the following questions: (1) Is there a 
model branch department store organization? (2) Should 
department stores adopt the chain store pattern of central- 
ized buying and therefore separate the traditionally com- 
bined buying and selling functions or does local clientele 
preference make it necessary to delegate to the branches 
authority to buy? 

The hypothesis of the author is that although organiza- 
tion in the department store field has traditionally been 
derived from principles of organization, retail organiza- 
tion is a function of certain external environmental factors 
or determinants such as the nature of the market, and in- 
ternal factors or determinants such as managerial philos- 
ophy and objectives. 

The significance of this dissertation is that (1) manage- 
ment can now look to the determinants and not to abstract, 
contradictory principles in deriving branch store organi- 
zation; (2) organization is a dynamic function in that the 
form of the proper organization will change with a change 
in the determinants; (3) there is a causal relationship be- 
tween poor organization and inefficient operations; 

(4) where uniformities in determinants exist, there will be 
a uniform branch department store organization, but where 
the determinants differ, the model will be modified in ac- 
cordance with the variation; furthermore, (5) the author 
has isolated some of the causal determinants. 

Microfilm $5.35; Xerox $18.90. 418 pages. 


THE SCANDINAVIAN APPROACH TO THE 
EUROPEAN COMMON MARKET 
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University of Colorado, 1960 


Supervisor: Professor Carl McGuire 


The purpose of this dissertation is to analyze Scandina- 
vian reaction to the formation in 1956 by the Treaty of 
Rome of the European Economic Community (EEC), 
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commonly called the European Common Market, and to 
evaluate the approach taken by the three Scandinavian 
countries in attempting to find a scheme capable of retain- 
ing the relative Scandinavian trade position in Europe 
while at the same time expanding Nordic world trade. 
Approximately 65 per cent of Danish exports consist of 
agricultural products, and of this more than half is sold 

in Britain, while 34 per cent is exported to the European 
Common Market. About 40 per cent of national income of 
Norway is earned by its merchant marine, with much of 
this coming from outside Europe. A large share of 
Swedish income is derived from exports of forest products 
and iron ore, both to the Continent and to Britain. 

To the Scandinavian countries the EEC appeared to 
offer a threat of discrimination against non-Common 
Market countries since all trade restrictions were to be 
removed within the new market area and a common outer 
tariff was to be instituted against outside countries. Fur- 
thermore, the overseas territories of the Common Market 
countries were to enter a special preference relationship 
with the EEC to the further detriment of non-Common 
Market countries. Thus, Danish agricultural products, 
such as cheese, bacon and ham, and Norwegian and Swedish 
fishery and forest products, were faced with possible re- 
striction by, if not exclusion from, the European Common 
Market. 

Because of economic considerations, such as low 
tariffs in the North which would have been sacrificed by 
joining the Common Market, and because of political con- 
siderations, such as the questions of supranationalism 
involved in joining the EEC, the Scandinavian countries 
did not seriously consider membership in the European 
Common Market. 

Instead, many officials in the three countries preferred 
a common Nordic market operating within a “greater free 
trade area” in which the EEC would be a member. This 
greater free trade area was to encompass all the coun- 
tries making up the Organization for European Economic 
Cooperation (OEEC). Denmark and Sweden accepted, for 
the most part, the concept of a common Nordic market, 
but the idea was resisted in Norway. Norway objected to 
the supranational characteristics of any common market. 
All three countries, however, sought the creation of a 
European free trade area, to which the three countries 
would belong individually and within which national tariff 
systems would be retained against outside countries while 
at the same time all internal trade barriers would be re- 
moved. 

Despite the failure of free trade area negotiations in 
late 1958, Scandinavia still sought a solution to the prob- 
lems facing the North. The scandinavian governments on 
November 19-20, 1959, therefore signed with Austria, 
Portugal, Switzerland, and the United Kingdom the conven- 
tion creating the European Free Trade Association, com- 
monly called the Outer Seven. In joining this group Den- 
mark, Norway and Sweden acquiesced to British demands 
and the proposed Nordic Common Market was dropped 
from further consideration. The British believed that a 
common Nordic market would be discriminatory toward 
other members of the Association. 

Basically, the Stockholm Convention sought to present 
a united front of those industrially advanced OEEC coun- 
tries not members of EEC in order to create a trading 
group which could both keep pace with the EEC in the re- 
moval of trade barriers and coerce the Common Market 





countries into negotiations through placing pressure on 
their exports. From the Scandinavian point of view the 
Outer Seven is better than nothing and may perhaps serve 
as a base from which a “bridge” may be constructed to 
the Inner Six, or European Common Market. 

Microfilm $3.85; Xerox $13.50. 298 pages. 
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BANK PURCHASES OF EARNING ASSETS: 
A DECISION UNIT MODEL. 


(L. C. Card No. Mic 61-628) 


William Royal Bryan, Ph.D. 
The University of Wisconsin, 1961 


Supervisor: Professor James Earley 


Traditionally, the attention of monetary theorists has 
been directed toward such aggregate behavior as consump- 
tion, saving, and investment, or toward such abstractions 
as the velocity of money, the money supply, and the price 
level. The advent of powerful computational and data 
processing equipment makes feasible research efforts 
directed toward integrating models of micro behavior with 
larger systems of models relating to aggregates. 

This study consists of the specification and testing of 
several models predicting an individual bank’s purchases 
of earning assets. The broad hypothesis of the study is 
that certain underlying environmental, legal, and status 
variables have systematic influences on the behavior of 
banks. Therefore, the models are specified largely in 
terms of variables which “vary” among banks in a cross- 
section. However, several tests are performed with 
models which include several time series variables. The 
data with which the models are tested stem from state- 
ments of condition from member and nonmember banks 
located in the Eighth Federal Reserve District. These 
statements, or call reports, provide successive cross- 
sections at six-month intervals during the period from 
June 1950 to December 1958. 

The empirical portion of the study consists of estimat- 
ing the parameters relating the inputs and status variables of 
individual commercial banks to their output, net purchases 
of earning assets. A by-product of this process consists 
of testing hypotheses relative to the influence of such 
variables as size, deposit experience, deposit “mix,” and 
other environmental variables. The models are tested -- 
the parameters are estimated -- through the use of linear 
multiple regression analysis. The majority of variables 
tested attain acceptable levels of significance but fail to 
display substantial explanatory value -- though the mul- 
tiple R*'s are generally quite high for cross-section work 
(ranging between a low of .317 and a high of .962). 

A major premise of this type of study is that the ability 
to predict aggregate behavior may be improved by re- 
search at the micro level. In each of the time periods 
the asset purchases of each bank are predicted. The pur- 
chases of all the banks in the sample are summed and the 
sample’s total predicted purchases of earning assets are 
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compared with the sample’s actual asset purchases. 
These results are encouraging; the predicted and actual 
changes in holdings of earning assets track quite well. 

A great deal remains to be learned about the behavior 
of individual banks and about the interrelationships ex- 
tending from behavior at the micro level to aggregate be- 
havior. Results with this study lend substantial conviction 
to the suggestion that studies of this nature -- concentrated 
at the micro level -- can be of potential value in analyzing 
aggregate problems. 

Microfilm $2.75; Xerox $8.40. 184 pages. 


STATE AND LOCAL TAXATION OF BANKS 
(L. C. Card No. Mic 61-564) 


John David Helmberger, Ph.D. 
University of Minnesota, 1960 


National banks are legally federal instrumentalities. 
They may not be taxed by state and local governments ex- 
cept as Congress permits. Under a provision, commonly 
known as Section 5219 of the U. S. Code, Congress has 
restricted state-local taxation of such banks since 1864. 

It has been alleged that, as a result, banks are undertaxed 
relative to other corporations. 

This study briefly reviews the history and current 
status of state and local taxation of banks. The hypothesis 
that banks are undertaxed is tested. Following the widely 
used assumption that property taxes on tangibles are a 
fair measure of state-local benefits conferred, one may 
define neutrality, or equal net tax burdens on various in- 
dustries, as (1) equality of their ratios of taxes on tangible 
property to the value of such property and (2) equality of 
their ratios of other state and local taxes paid to some 
other base, say, net income before taxes. 

Ratios of gross state-local tax burdens, i.e., before 
allowance for benefits, were calculated for corporations, 
classified by industry. Four bases were used: (1) income 
before taxes, (2) income before taxes, interest, and rent, 
(3) total assets, and (4) net worth. The gross tax burden 
was found to be lighter on banks than on other corporations, 
regardless of the base used for comparison. To establish 
that banks are undertaxed, however, requires a showing 
that net tax burdens, i.e., taxes less benefits received, 
are lighter than those on other corporations. Since in- 
tangibles comprise the great bulk of bank assets, while 
many state-local benefits accrue to tangible property, 
benefits received by banks are undoubtedly smaller than 
those received by other corporations. While gross tax 
burdens on banks are less than half those on other cor- 
porations, the differentials between net burdens are surely 
narrower. 

Information needed to measure the degree of undertax- 
ation according to the net burden criterion is not generally 
available. However, even without precise measurement, 
available data indicate that banks are undertaxed in at 
least eight states. If data needed to calculate the two 
ratios were generally available, it could probably be es- 
tablished that banks are undertaxed in many more states 
and overtaxed in some. Great variations in gross tax 
burden ratios for national banks were found among the 
states--even among states levying the same type of tax. 





On the issue of federal restrictions on state-local tax- 
ation of national banks, the following considerations appear 
to justify such restrictions: (1) banks create most of the 
money supply; (2) to protect the money supply the federal 
government is put in the position, in effect, of having to 
guarantee the solvency of the banking system; and (3) this 
implicit guarantee, combined with the limited mobility of 
banks, would open the door to overtaxation if no federal 
curbs existed. 5 

It is recommended, however, that the federal restric- 
tions be revised to: (1) cover the taxation of all commer- 
cial banks, (2) permit the application of personal income 
taxes to national bank dividends, regardless of the type of 
bank tax utilized, (3) permit the taxation of tangible per- 
sonalty of national banks, (4) place the same limitation on 
share taxes as is placed on other bank taxes, and (5) forbid 
inclusion of property taxes on tangible personalty in cal- 
culating built-up excise tax rates. 

Microfilm $2.75; Xerox $8.60. 187 pages. 


GROUP BANKING AS A FORM 
OF BANKING CONCENTRATION AND 
CONTROL IN THE UNITED STATES 


(L. C. Card No. Mic 60-4923) 


W. Ralph Lamb, Ph.D. 
The Claremont Graduate School, 1960 


Banking statistics demonstrate that the structure of 
commercial banking in the United States has been under- 
going a gradual but basic transformation under pressures 
arising from economic changes in the past few decades. 
The use of bank credit has greatly expanded with the con- 
sequent increase in size and number of borrowing units. 

In recent financial history, bank mergers and the ex- 
pansion of branch systems stand out as the most important 
manifestations of banking concentration. Impressive as 
these movements have been, they have not kept pace with 
similar developments in American industry; the commer- 
cial banking system continues to follow a mixed pattern 
of organization and control in which the unit structure pre- 
dominates. In many communities, the scale of demands 
for banking has outstripped the capacities of individual 
local banks. 

Group banking, frequently referred to as holding com- 
pany banking, is an important approach to a modification 
of financial structure that can improve and expand banking 
services. Developing in the United States largely as a 
substitute for branch banking, group systems enlarge 
their operating advantages through the use of branch of- 
fices, wherever they are legalized. 

This research is concerned with group banking within 
the framework of the entire structure of commercial bank- 
ing. It undertakes to examine critically those forces which 
have restrained concentration in banking in this country, to 
analyze the various forms of banking concentration, and to 
survey and appraise group banking operations. Individual 
group systems are referred to solely to illustrate the na- 
ture of their operations and to clarify issues as they are ex- 
amined. Regulatory statutes are described and appraised. 
Comparisons are made with other forms of multiple-office 
banking in order to point out essential differences. 
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The thesis acknowledges the superiority of branch 
banking, particularly were it to be permitted on a national 
or regional basis. But it is believed that an early exten- 
sion of this type of multiple-office banking in the United 
States is improbable. Since group banking systems retain 
much of the local autonomy of the constituent banks, with 
the consequent benefits, and since they are integrated on 
a large scale through unified ownership and control by 
holding companies, they can secure many of the advantages 
of branch banking and possess certain other important ad- 
vantages that are distinctive to their form of organization. 
This thesis contends (1) that group banking, when meas- 
ured against accepted criteria, demonstrates an ability to 
fulfill the banking role in an effective manner, (2) that 
this form of banking can be employed to avoid many of the 
shortcomings of independent unit banking, and (3) that 
the present laws applicable to bank holding companies 
contain provisions which unduly restrict the growth and 
certain normal banking activities of this form of financial 
organization. 

Moves to increase banking integration can make im- 
portant contributions to improve financial services and 
credit mobility, and at the same time make our banking 
system more responsive to centrally devised monetary 
policy. Legislative encouragement is needed so that the 
benefits of large-scale banking can facilitate the modern 
role of banking in all jurisdictions. 

Microfilm $4.20; Xerox $14.85. 326 pages. 


A PROPOSAL FOR THE TAXATION OF 
MOLYBDENUM, URANIUM, AND 
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This dissertation analyzes the taxation of molybdenum, 
uranium, and vanadium mining in Colorado under certain 
economic and technological conditions. Property, income, 
and severance taxation of minerals are specifically con- 
sidered. 

For taxation, the relevant characteristics of mining 
include: (1) the modifying effect of the accumulation of 
metal stocks on mine production, (2) the exhaustibility of 
the ore deposit, the firm’s basic asset, (3) uncertainty in 
deposit valuation, (4) the peculiar effects of the deposit 
and the scope of operations on mining costs, and (5) the 
firm’s dual decision-making. The consumption of the 
three minerals has been growing, but there has been an 
over-production of vanadium. Industrial structure varies 
from one firm operating the only domestic molybdenum 
mine to a few large and many small producers of uranium 
and/or vanadium ore. The economic status ranges from 
high abnormal profits earned in molybdenum production 
to profits and losses incurred by producers of uranium 
and vanadium ores. The long-term outlook seems favor- 
able, but uranium and vanadium may experience reduced 
production if the present A. E. C. purchase program ex- 
pires after 1966. 





The main problems in applying the corporate income 
tax to metal mining include the accurate determination of 
deductions for depletion, exploration, and development. 
In comparison with non-extractive enterprises, the Colo- 
rado percentage depletion bisects the tax burden after 
the return of the cost of the deposit. Uncertainty in as- 
sessment and accelerated exhaustion are the results of 
orthodox property taxation. Colorado taxes metal mining 
on the basis of annual production. One measure indicated 
that the burden on molybdenum, uranium, and vanadium 
claims ranged from 15 to 36 per cent of the comparable 
burden on oil, gas, and agricultural lands in 1957. 

Public finance scholars generally believe that gross 
severance, income, and sales taxes on minerals have the 
following advantages: (1) administrative economy and ef- 
ficiency, (2) certainty and convenience, (3) compatibility 
with conservation, (4) a means to compensate for prefer- 
ential taxes, and (5) taxation of absentee ownership. How- 
ever, the taxes are not fully consistent with conservation 
and do not recognize variations in profits. Insofar as 
there is any effect, only the progressive net profit tax 
theoretically tends to encourage conservation by decreas- 
ing the rate of recovery (output per time period) and in- 
creasing the level of recovery (per cent of mineral ex- 
tracted). 

The government-guaranteed market for uranium and 
vanadium ore and uranium oxide limits forward tax shift- 
ing. The monopolistic and oligopolistic production of 
molybdenum and vanadium oxide, respectively, and the 
inelastic and derived demand for these minerals are 
favorable to tax shifting and diffusion. 

Because of the peculiar technological and economic 
characteristics of mining and the inadequacy of conven- 
tional property and income taxation when applied to the 
industries, an occupation tax on the three minerals is 
suggested. The proposed tax base would be derived from 
three elements of the present Colorado income tax: 

(1) taxable net income from the mining properties, (2) de- 
pletion deductions, and (3) rental and royalty deductions. 
Since returns range from abnormal profits to losses, an 
effectively progressive tax is suggested. No tax on ab- 
normal profits, short of confiscation, would adversely ef- 
fect decision-making. In cases where high abnormal 
profits are not earned, the progressive tax would tend to 
promote conservation. Exclusive of the opportunities for 
tax shifting, the incidence of the tax would tend to rest 
with the firm to the extent the firm is in equilibrium and 
the tax falls on high abnormal profits. The tax would be 
shifted to the extent the firm is not in equilibrium and it 
rests on costs. Generally, the tax appears to be con- 
sistent with the criteria of a sound tax. 

Microfilm $4.75; Xerox $16.90. 372 pages. 
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MUTUAL FUND INVESTING WITH 
IMPLICATIONS FOR GENERAL EDUCATION: 
WITH SPECIAL EMPHASIS UPON 
PORTFOLIO SELECTION PRACTICES OF 
SELECTED INVESTMENT COMPANIES. 


(L. C. Card No. Mic 61-589) 


Perry Gardner Rawland, Ph.D. 
University of Minnesota, 1960 


Procedure. Officials of nine of the oldest and largest 
Mutual Fund managements were interviewed regarding 
their portfolio selection practices and provisions for con- 
tinuity of those customs. Case-studies of these manage- 
ments were made. 

The nine managements were divided into three groups, 
according to emphasis in investment research. One group 
included those using a “Statistical Emphasis”; the second, 
those “Stressing Plant-Management Visitations”; and the 
third, those using the most “Balanced Statistical-Visitation 
Approach.” Investment results achieved by Funds of all 
managements were then tabulated. Significance of differ- 
ence between results of the three groups was determined 
by “Analysis of Variance.” 

Seemingly informed opinions regarding advantages, 
limitations, results and other features of Mutual Fund In- 
vesting were collected from libraries and from investment 
company literature. Much of the bias of these opinions 
was pointed out. Some possible implications of the study’s 
findings for education were identified. An annotated bibli- 
ography was provided. 

Findings and Conclusions. All managements visited, 
used statistics extensively in their investment research, 
but varied widely in their use of plant-management visita- 
tions. The “Statistical Group” used 5-10% of senior ana- 
lyst time for such visits, whereas the “Visitation Group” 
claimed 20-35% of such time to be so spent, and the “Bal- 
anced Emphasis Group” employed 10-20% of analyst time 
in this manner. Promotion from within, profit-sharing, 
stock option, and company-financed retirement plans were 
variously used by management to promote continuity of its 
personnel and policies. 

For the 10 years from 1949-1958, individual Funds, 
supervised by the managements studied, showed total in- 
vestment results (with all dividends reinvested) varying 
from $1.14 to $6.77 for each dollar invested. The lowest 
result was shown by an “investment grade” Bond Fund, 
and the highest result by a “speculative” Common Stock 


Fund. 


“Statistical Emphasis Fund” results varied from $2.21 - 
$4.63. 

“Visitation Emphasis Fund” , 
$6.77. 

“Balanced Emphasis Fund” 
$5.78. 


Statistical analysis indicated differences in investment 
results between the three research-emphasis groups to be 
significant at the 5% level of confidence. Differences be- 
tween all pairs cf groups were also analyzed. The “Statis- 
tical” and “Visitation” Groups showed difference signifi- 
cant at the 1% level. Differences between other pairs fell 
below the 5% level. No attempt was made to establish a 
cause-and-effect relationship between research-emphasis 
and investment results, as selection practices had been 








$1.14 - 


" $3.17 - 





used for such varying periods of time as to render such 
conclusions questionable. 

Minimum Investment results of several of the Funds 
included in the study (for any 10-year period from ’44-’59, 
with all distributions reinvested and ignoring taxes) showed 
lump-sum investments increasing in value at a rate which 
averaged more than 11% per year, and monthly investments 
(on the same basis) increasing at a rate which averaged 
more than 13-1/2% per year, compounded semi-annually. 

Maximum results approximately doubled the poorest 
ones shown for 10-year periods during that interval. 
During the 10 years from ’50-’59, one “Balanced Fund” 
showed a total investment value increase more than eight 
times that of Federal Savings and Loan Shares. 

Review of background literature revealed that current 
secondary textbooks for personal finance make virtually 
no reference to Mutual Funds. However, the investment 
results noted above, the wealth of authoritative informa- 
tion found to be available on the subject, the maturity of 
The Industry, its 20-year-old record of Government super- 
vision, and the numerous advantages and limitations 
ascribed to Funds by seemingly informed persons in edu- 
cation and finance, suggest the possibility that both general 
and business educators may have an unfulfilled obligation 
to their students; that of informing them of the risks and 
rewards of ownership of American Industry through Mutual 
Funds. Microfilm $4.85; Xerox $17.10. 379 pages. 





























AN ANALYSIS AND EVALUATION OF THE 

SUBSTITUTION OF INCOME DEBENTURES 

FOR PREFERRED STOCK IN THE CAPITAL 
STRUCTURES OF CLASS I RAILWAY COMPANIES 


(L. C. Card No. Mic 60-6578) 


Ralph Gerald Ringgenberg, Jr., Ph.D. 
Northwestern University, 1960 


This study is concerned with new applications of an 
old financial instrument--income bonds. The new applica- 
tions include: (1) the use of income debentures to replace 
preferred stock issues directly and (2) the use of income 
debentures as a substitute for preferred stock to acquire 
new capital. Attention is focused primarily on the class I 
railway companies, because the use of income bonds as a 
preferred stock substitute has been most important in this 
industry. However, the use of the instrument in other in- 
dustries is also treated in some detail. 

Essentially the investigation is divided into four parts. 
The introductory section reviews the trends in preferred 
stock financing and the historical use of, and attitudes to- 
ward, income obligations. Also, a broad view of changes 
in railroad finances during the last three decades is pre- 
sented. 

The second portion of the study is concerned with the 
thirteen railroad companies which recapitalized preferred 
stock with income debentures. It shows the extent of the 
substitution of income debentures for stock and the nature 
and provisions of the recapitalization plans. Next, an 
analysis is made of the impact of the recapitalizations on 
the companies involved. This analysis is divided into two 
segments. First, a comparative study is made of the in- 
come debenture and preferred stock contractual provisions. 
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It reveals a general similarity between the provisions or 
characteristics of the substituted issues; however, it 
shows that the corporations assumed additional financial 
burdens in connection with the substitution of income debt 
for preferred stock. Secondly, the effects of the recapital- 
izations on the financial structures of the railroad com- 
panies are examined. In general, the study shows that the 
substitution of income debentures for preferred stock had 
a marked effect on the financial structures of the com- 
panies, but that there was not an adverse effect on their 
over-all financial strength. Further, it shows that the 
companies which recapitalized were neither uniformly 
strong nor weak financially, relative to the industry com- 
posite. In balance, because of the income tax advantage of 
the debentures, the substitution of income debentures for 
preferred stock produced a decidedly beneficial effect upon 
the corporations involved. Similarly, a comparative study 
of the market performance of the debentures and preferred 
stock issues indicates that the recapitalizations were gen- 
erally beneficial to the investors, but to only a moderate 
extent. The final chapter in this section is concerned with 
the motives behind the recapitalizations. 

The third section relates primarily to the class I rail- 
roads which did not replace their preferred stock issues 
with income debentures. The primary objective was to 
determine why these companies had not recapitalized 
their stock. A survey indicated that the financial man- 
agers were generally well-informed about the recapitaliza- 
tions by other roads and aware of the potential benefits 
that such recapitalizations offered. The investigation dis- 
closed that the primary factor preventing the replacement 
of the preferred stock issues was corporate ownership of 
large proportions of many issues. Recapitalization was 
not precluded by “control” considerations, but rather by 
“income tax” considerations affecting the corporate stock- 
holder. The latter include the loss of the eighty-five per 
cent dividend exclusion by the parent corporations, plus 
potential capital gains or losses upon the exchange of pre- 
ferred stock for debentures. A smaller number of com- 
panies were unable to recapitalize their preferred stock 
because of inadequate earnings. Occasionally other fac- 
tors made recapitalization difficult, if not impossible. 
Finally, the implications of the study with regard to non- 
railroad companies are presented. 

The prospective use of income debentures as a pre- 
ferred stock substitute, by railroad and non-railroad com- 
panies, is outlined in the concluding section of the study. 

Microfilm $4.35; Xerox $15.30. 339 pages. 
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PLANNING DEVELOPMENT IN IRAQ: 1950-1960. 
(L. C. Card No. Mic 61-227) 


Fadil Hasan Zuwaylif, Ph.D. 
University of Illinois, 1960 


This thesis, dealing with the development of Iraq, is a 
case study in a typically underdeveloped country. Except 
for the availability of capital, Iraq is confronted, more or 





less, with the same development problems as those of any 
underdeveloped country. The lack of an efficient adminis- 
trative machinery, inadequate overhead facilities, the 
system of land tenure, inadequate water supply and control, 
scarcity of skilled workers, and the lack of private invest- 
ment are only a few of such problems. 

A theoretical framework is presented in the first part 
of this paper, in order to familiarize the reader with the 
subject of economic development and to provide answers 
to some basic development questions. 

Capital plays an important role in the development 
process. Both the Ramsey Model and the Harrod-Domar 
Model show the need for diverting a substantial part of 
national product from consumption into investment if the 
level of income and consequently the living standards are 
to be raised in the future. Appropriate fiscal and mone- 
tary policies must also accompany such a diversion if 
inflation and balance of payment difficulties are to be 
avoided. 

Once capital is secured, a country is confronted with 
the difficult task of investment planning. A major question 
is the distribution of investment among the various eco- 
nomic sectors. In a small country, external economies 
call for the concentration of investment funds in interre- 
lated projects built on a fairly large scale in order to 
minimize labor and capital charges and to overcome the 
limited-market obstacle by creating industries that will 
become each other’s best consumers. Under these circum- 
stances, a gap will develop between production and con- 
sumption compositions. The economy could be balanced, 
however, by foreign trade. 

A formula is developed to enable a planner, confronted 
with a choice among several alternative technologies, to 
make an intelligent choice. Since most underdeveloped 
economies are saddled with permanent unemployment due 
to a shortage of capital, the formula developed was intended 
to approximate the social marginal productivity of capital 
by taking into account the contributions of a unit of capital 
toward both reinvestment and employment. 

The second part of the thesis deals with development 
in Iraq. 

When a new agreement was concluded between the 
Iraqi government and the oil companies in 1951, a sub- 
stantial amount of capital was made available to the govern- 
ment. This new source of capital was large enough, in- 
deed, to enable the government to launch a large-scale 
development program without the need of foreign borrow- 
ing or worrying about balancing the budget and stabilizing 
the exchange rate. 

The three plans formulated by the Development Board 
between 1951-1960 adhered very closely to the recom- 
mendations of the International Bank Mission. Flood con- 
trol, water storage, and irrigation schemes received first 
priority (over 30 percent of total allocations). The remain- 
ing allocations were spread over the construction of roads, 
bridges, electrification and industry, and building con- 
struction. 

The administrative machine was not capable of imple- 
menting its development plans, and consequently, many of 
the board’s contemplated schemes did not outgrow their 
blue-print stages. Only two-thirds of planned expenditures 
were actually expended with a considerable amount of 
waste. 

The impact of the board’s development efforts on living 
standards was determined by applying the Harrod-Domar 
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Model to the development of Iraq. An average annual in- 
vestment of 24.9 million dinars for the period 1951-58 
might have resulted in an annual growth of about 1.9 per- 
cent in per capita income. If the most recent figure on 





the board’s annual investment is considered, however, the 
annual growth rate of per capita income could have been 
as high as 5.5 percent. 

Microfilm $2.75; Xerox $9.45. 206 pages. 
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THE SAINT LOUIS PUBLIC SCHOOLS 
READING CLINICS: A FOLLOW-UP STUDY. 


(L. C. Card No. Mic 61-741) 


Mary Louise Adams, Ph.D. 
St. Louis University, 1960 


In sixteen years of existence the reading clinics con- 
ducted by the Saint Louis Public Schools have accepted 
many types of cases for remediation. This research is 
specifically concerned with a follow-up of the scholastic 
achievements of some children who were in attendance at 
the clinics for remedial help in reading. These children 
selected were culled from among the 1,686 files contained 
in two of the five clinics. Chosen on the basis of their 
achievements while at the clinic, these clearly demon- 
strate that they left the clinic after having acquired an 
independent word attack. Five hundred and fifty-five chil- 
dren met this criteria and this study concerns their scho- 
lastic achievements since leaving the clinic. 

Fifty-nine of these pupils remain in grade school and 
102 are still in high school. One huidred and four enrolled 
in high school but withdrew before graduation while 123 
were graduated. Evidence shows that ninety did not finish 
grade school and seventy-seven did not attend high school 
at all after finishing grade school. A thorough study of 
these six groups of children as to their age; sex; meas- 
urement of intelligence; grade placement; physical handi- 
caps in vision, hearing, and dominance; number of failures 
in regular classrooms both before and after clinic instruc- 
tion; number of hours of clinic instruction; and gains 
made in their oral and silent reading reveals that no single 
factor is the key to their success or lack of success in 
their scholastic achievements since their dismissal from 
the reading clinics. 

These conclusions can be made regarding the evidence 
and factors revealed in this study: 

1. The severely retarded readers who attend the Saint 
Louis Public Schools Reading Clinics for remedial instruc- 
tion are able to make gains comparable with gains reported 
under similar circumstances and with the same types of 
non-reading groups as is reported in the literature by 
other studies. 

2. Children dismissed from the clinics after achieving 
an independent word attack make gains nearly double 
those made by children who attend the clinic simultaneously 
and under the same circumstances but are dismissed for 
other reasons without acquiring an independent word 
attack. 





3. Seven out of ten of these children studied were later 
graduated from grade school and one out of five was grad- 
uated from high school. 

4. These children studied have a tendency to enroll in 
academic-type high schools rather than in the technical- 
type high schools. 

5. The possibility of severely disabled readers being 
graduated eventually from college is remote. 

6. A conclusion can be made that among these children 
studied the ones who fail grades and have to repeat have 
a greater tendency to drop out of school than do children 
who are not failed. 

7. No assumption is made that remedial reading in- 
struction is the sole or dominant factor influencing the 
improvements noted in this study. All educational facili- 
ties of the home school contributed to the total growth of 
these pupils, so that it is impossible to single out the 
values of the experiences in the reading clinics from other 
constructive forces. 

Microfilm $2.85; Xerox $9.90. 218 pages. 
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This study was an exploratory one designed to assess 
factors associated with acceptance of school lunch pro- 
grams by elementary and high school pupils in Kansas 
public schools. Even though the school lunch program is 
an integral part of the total educational program in many 
schools at the present time, and many people believe that 
the school lunch performs an important function in meet- 
ing the nutritional needs of growing children, little has 
been done to study factors related to its acceptance. The 
acceptance of the program was considered from two stand- 
points: (1) extent to which pupils participated in the school 
lunch program, and (2) attitudes of the pupils toward the 
program and its various aspects. 

Data were collected by means of two instruments, an 
interview schedule and a check list, during visits to a 
randomly selected sample of 58 schoals in Kansas. In 
each school the administrator was interviewed to deter- 
mine the various practices and administrative policies 
regarding the school and the lunch program. Also, in each 
school, pupils in grades five through 12 were given a 
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check list designed to discover the degree of their partici- 
pation in and attitudes toward the lunch program. Check 
lists were completed by 2169 elementary and 1211 high 
school pupils. The data were analyzed in an attempt to 
discover relationships that may exist between acceptance 
of the school lunch program and various factors that 
varied from school to school and from individual to indi- 
vidual. 

Findings of the study showed that 71 percent of the 
pupils who completed the check list ate the school lunch 
all of the time or most of the time. In general, the atti- 
tudes of pupils toward the lunch program in their school 
were more favorable than unfavorable. 

Analysis of the data showed that pupil participation in 
the school lunch program appeared to be related to (1) lo- 
cation of the school, (2) public transportation of pupils, 
(3) price charged for the lunch, (4) pupils and teachers 
eating together at the same tables, (5) place of residence 
of the pupils, (6) pupils living close enough to school to 
be able to go home for lunch, and (7) pupils’ perceptions 
of the attitudes of their parents toward the school lunch 
program. The factors that appeared to be related to 
pupils’ attitudes toward the school lunch program are: 

(1) pupils and teachers eating together at the same table, 
(2) grade level of the pupil, (3) pupils’ perceptions of the 
attitudes of his parents, his friends, and of the pupil he 
admired most toward the lunch program, (4) pupils’ opin- 
ions about various aspects of the lunchroom situation, 
such as lunchroom rules and regulations, dining room su- 
pervision, price charged for the lunch, size of servings, 
types of food served, palatability of lunchroom meals, 
similarity of food served at the lunchrooms to that served 
at home, attractiveness of the dining room, and cleanliness 
and sanitation in the lunchroom. No attempt was made to 
discover or identify cause and effect relationships. 

It was concluded that a pupil’s participation in the 
school lunch program is probably influenced more by en- 
vironmental factors over which he has little or no control, 
or by what his friends do, than it is by his opinions about 
the lunchroom situation and the food served there. If fac- 
tors that affect acceptance of school lunch programs are 
to be fully understood, it is apparent that further investi- 
gation will be necessary. 

Microfilm $2.75; Xerox $5.40. 109 pages. 
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The purpose of this study is threefold: 

1. To illustrate clearly the way UNESCO is organized 
on the international, national, and local levels to be of 
assistance to educators in the United States. 

2. To survey what has taken place in schools in the 
United States concerning UNESCO during the years 1946- 
1957. 

3. To analyze the conceptions about UNESCO’s objec- 
tives and their significance for schools in the United 
States, held by both proponents and critics of UNESCO. 





Research Design 


The research consisted of extensive reading of litera- 
ture including official UNESCO documents, correspondence, 
interviews and a nation-wide questionnaire, “Survey of 
Teaching about UNESCO in American Schools” sent to 
superintendents of elementary and secondary school dis- 
tricts in all cities in the United States with populations 
exceeding 10,000. In addition, questionnaires went to all 
California cities with populations over 3,000. The sample 
consisted of 502 returned questionnaires. 





Findings 


The potential assistance UNESCO offers to educators 
in the United States in carrying out programs of inter- 
national understanding is extensive. This assistance 
comes from the UNESCO Secretariat in Paris, the United 
States National Commission for UNESCO at Washington, 
D. C., and State and local UNESCO councils. Assistance 
from these three levels comes in the form of conferences 
and seminars in which educators participate, publications 
useful to teachers and students, and projects to promote 
international understanding in which teachers and students 
may participate. 

Some of the principal findings of the questionnaire are: 

1. Although 79% of the sample indicated that teaching 
about UNESCO was included in the curriculum, further 
evidence indicated the extent of teaching must have been 
limited in most cases since usually less than one week 
was devoted to teaching concerning UNESCO; very little 
use was made of assemblies, Junior UNESCO clubs or 
conferences; very few districts received the UNESCO 
Courier or any other UNESCO publications. 

2. Geographic areas of the United States differed little 
in teaching about UNESCO with one exception. There was 
considerably more UNESCO activity in schools of Northern 
California than in Southern California. Some evidence in- 
dicates the controversy over UNESCO in Los Angeles may 
be a partial explanation for this. 

3. Only 29% of the sample felt the education profession 
gave enough recognition to UNESCO. 

Descriptions of numerous UNESCO practices in the 
schools are presented. 

To analyze conceptions about UNESCO’s significance 
for schools, the writer listed what appear to be the key 
ideas and values inspiring UNESCO activities in schools. 
The charges against UNESCO by its critics and answers 
to the charges are presented. One principal area of dis- 
agreement revolves around different concepts of national- 
ism. 


Conclusions 


1. There are indications that educators in the United 
States did not have sufficient information about UNESCO 
to take full advantage of the potential assistance UNESCO 
offers. 

2. No clear statement about the underlying philosophy 
of UNESCO in schools has been widely distributed to the 
teaching profession. 

3. Extreme variations exist in conceptions as to 
UNESCO’s significance for schools. 

4. Numerous methods and techniques to realize 
UNESCO objectives were utilized in the schools. 
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Some questions for future study are: 

1. What is the proper function of the schools in imple- 
menting the government’s policy toward UNESCO? 

2. What values accrue to students from participation 
in UNESCO projects? 

3. How informed are educators about UNESCO and its 
program? 

4. What programs can teacher-training institutions 
deveiop to inform prospective teachers about UNESCO? 

5. How can teaching about UNESCO and carrying out 
UNESCO activities be most effectively integrated into the 
curriculum? 

Numerous suggestions are made to the United States 
National Commission for UNESCO to help improve 
UNESCO programs in the schools. 

Educators in the United States must do a better job of 
teaching to achieve UNESCO objectives if the United 
States is to meet its responsibility as a leader of nations 
in the quest for world peace, 

Microfilm $4.05; Xerox $14.20. 313 pages. 
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The purpose of the study was to investigate the orch- 
estra and string situation in Minnesota secondary schools 


from 1940 to 1960, specifically to present evidence con- 
cerning the decline and increase of the orchestra, factors 
affecting the decline, change in curricular status, prob- 
lems of establishing and maintaining the orchestra, ex- 
istence of designated phases in current school orchestra 
and string programs, and recommendations to promote an 
interest in stringed instruments. 

A review of the literature revealed that the orchestra 
had suffered a decline between 1940 and 1950 and in- 
creased in popularity after 1950. Many states throughout 
the nation have promoted the growth of the orchestra 
through string and orchestra clinics, festivals, scholar- 
ships, all-state and youth orchestras, and re-scheduling 
projects. 

Data concerning the development of the orchestra and 
string program in Minnesota secondary schools from 1940 
to 1960 were collected by an analysis of reports at the 
Minnesota State Department of Education, a questionnaire 
to 119 schools that offered orchestra in 1940 and those 
that added it after 1940, interviews with State Department 
of Education personnel and thirty string specialists in the 
Twin Cities area. A seventy-three per cent response was 
received on the questionnaire. 

Examination of the State Department of Education data 
revealed that the orchestra in Minnesota secondary 
schools declined between 1940 and 1945 and increased to 
some degree between 1950 and 1960. There was no sig- 
nificant evidence that the type of school was related to the 
existence of the orchestra. 





Responses to the questionnaire and interviews with the 
string specialists indicated that the orchestra is still ina 
semi-curricular status in Minnesota; many administrators 
and instrumental music teachers do not have a philosophy 
of a well-balanced music program; and teacher training 
institutions are not properly preparing teachers in string 
and orchestra work. Factors affecting the decline of the 
orchestra are generally stated as popularity of the band, 
shortage of qualified teachers, lack of parent interest, 
scheduling difficulties, lack of interest of music teachers, 
and lack of modern teaching methods. Problems of estab- 
lishing and maintaining an orchestra program included 
scheduling, general lack of interest, lack of support by the 
State Department of Education, and unqualified teachers. 
These conditions were the same in schools that had main- 
tained or discontinued the orchestra, but were different in 
schools of various size, the small school having a specific 
problem of supporting all phases of a music program. 

The majority of current orchestra and string programs 
included sectionals, elementary string classes, audio- 
visual aids and the class method in teaching strings, en- 
semble playing, and opportunities for students to hear 
string groups. Recommendations to promote strings were 
generally agreed upon as the responsibility of teacher 
training institutions, administrators, State Department of 
Education and music teachers. The State Department of 
Education has not taken an active leadership in the field of 
music in general, and of instrumental music, in particular. 

Recommendations for specific action to promote orch- 
estra and strings in Minnesota included proposals to ap- 
point committees by the Minnesota State Department of 
Education, Minnesota Music Educators Association, Minne- 
sota Unit of the American String Teachers Association, 
and Minnesota Association of Colleges to study areas of 
string development pertinent to their organizations, in- 
cluding the role of orchestra in the music program, lead- 
ership of the State Department of Education, philosophy of 
administrators and music teachers regarding orchestra 
in the curriculum, appearance of speakers and string 
groups and preparation of literature to publicize the 
string program, and improvement of teacher training 
courses for music education students. 
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The principal maladies of Egyptian secondary educa- 
tion have been widely recognized both in Egypt and among 
observers from abroad. They are an excessive emphasis 
on memorization, a bureaucratic centralization in admin- 
istration, an atmosphere of military regimentation in the 
classroom, and an almost exclusive concern with prepar- 
ing the student for government employment. To show the 
historical occasion of each, and how the later maladies 
have reinforced the earlier, has been the object of this study. 
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It begins with a consideration of the education available 
in Ancient Egypt, an empirical education which directed 
the student’s mind towards the solution of concrete prob- 
lems. This provides a means for evaluating the educa- 
tional maladies subsequent to the 7th Century Arab con- 
quest of Egypt and the imposition of Islamic civilization. 

The first of these, an excessive emphasis on memori- 
zation, is explained by the Arab’s regard for the sacred 
text of the Koran; an exact verbal knowledge of this was 
obligatory for the devout, and to instill such knowledge 
became raison d’étre of the schools which the Arabs es- 
tablished. The importance attached to memorized verbal 
knowledge has conditioned all other phases of teaching. 

When Napoleon invaded Egypt in 1798, bringing with 
him the savants and artisans of France, he awakened the 
country to the civilization of the West. Less fortunate, 
however, was his policy of bureaucratic centralization. 
This was applied to educational administration after 1805 
by Mohammad Ali, the Albanian adventurer who became 
the Pasha (Viceroy) of Egypt under the resumed Ottoman 
rule, and who wrested for himself an extreme independ- 
ence of sovereignty. Mohammad Ali created Westernized 
schools to exist alongside the traditional ones, but merely 
to provide trained personnel for his army and its auxil- 
iaries. Two of the educational maladies in Egypt, then, 
are owing to this man: the bureaucratic centralization 
and the atmosphere of military regimentation. 

Under Ismail, who reigned from 1863 to 1879, Egypt 
experienced an “educational renaissance.” Schools and 
their attendance on all levels increased many times. Fe- 
male education was introduced. European professors 
came to Egypt and Egyptian students went abroad. This 
activity closed, however, when Egypt became a Protec- 
torate of the British Empire in 1882. Schools and their 
attendance at once declined. Education, moreover, had 
now a single objective; this was to prepare the student for 
the certificates which would enable him to fill a minor 
position within the civil service. To qualify for the cer- 
tificate a rigorous examination system was established 
which reinforced the traditional Arabic emphasis on mem- 
orization. The administration of the schools also became 
more bureaucratic, more centralized, and the military 
atmosphere did not appreciably lessen. 

It is now almost forty years since the British left 
Egypt; the institutions of the country are fully national. 

In the area of education, however, and especially secondary 
education, the situation is essentially unchanged and the 
maladies have yet to receive due care. What adds to the 
urgency of the question is the fact that Egypt has been ex- 
periencing since 1952 large scale political upheaval and 
economic expansion whose successful issue will depend on 
the adequacy of the people’s education. It is the writer’s 
hope that the outline of the maladies and their historical 
sources in his study will stimulate further discussion 
which may eventuate in helpful changes in the administra- 
tion, curriculum, and methods of Egyptian secondary edu- 
cation. Microfilm $3.20; Xerox $11.25. 246 pages. 








PERCEPTIONS OF RETAILERS AND 
RETAIL EDUCATORS TOWARD 
COLLEGIATE RETAIL EDUCATION IN 
THE CALIFORNIA STATE COLLEGES 
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Robert Edwin Hampton, Ed.D. 
Stanford University, 1960 


Statement of the Problem 


The purpose of this study was to investigate the per- 
ceptions of selected retailers and retail educators toward 
retail education as it is being taught at the California state 
colleges. 





Methods of the Study 


Several methods were used to obtain data for the study. 
These were: 

(1) Interviews with executives from nine non-chain 
retailing organizations and three large chain organizations. 
These businesses were located throughout the State of 
California with each store having an executive training 
program. 

(2) An interview with the store managers from se- 
lected retail stores located in Fresno, California. 

(3) A completed mail questionnaire survey received 
from retail faculty members of the state colleges in Cal- 
ifornia that offer some retailing instruction. 

(4) Personal interviews with selected retail faculty 
members from the state colleges. 

(5) Pamphlets, booklets, and any other material ob- 
tainable from retail stores explaining the store’s executive 
training program. 

(6) General catalogs, syllabi, courses of study, and 
any other material obtainable from the California state 
colleges concerning retail education. 





Results 


(1) There seems to be no one “best” approach to the 
development of executive talent in retailing. Retailers 
generally favored the “school of practical experience” as 
the soundest method of developing executive talent. Retail 
educators generally believed that collegiate retail educa- 
tion could help prepare and develop potential retail execu- 
tives. 

(2) Retailers and retail educators had contrasting per- 
ceptions of collegiate retail education. While in agreement 
on some points, they had divergent views concerning im- 
portant segments of retail education. Both considered 
collegiate retail education worthwhile. However, retailers 
saw collegiate retail education as worthwhile because it 
generated an interest in the field. They believed for this 
reason it should continue to be taught at the state colleges. 
Retail faculty generally looked upon retailing as a part of 
the business curriculum and as a discipline of the field of 
marketing. They did not view retail courses primarily 
for the purpose of creating interest or for exploration, but 
rather as the teaching of management skills in the retail- 
ing area. They also differed in their perceptions concern- 
ing the importance and value of academic achievement of 
college graduates, and in their recommendations of retail- 
ing as a career field for college graduates. 
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(3) There was surprisingly little communication or 
contact between the retailer in the field and the retail edu- 
cator in the college classroom. Neither group has made 
much of an effort to get to know the other party. 

(4) Retailers were generally quite ignorant about the 
type and quality of retail education taught at the California 
state colleges. 

(5) Collegiate retail education vas not necessary for 
selection to store executive training programs. And, in 
actual practice, no preference was generally given to col- 
lege graduates in the selection for store executive training 
because the graduates had collegiate retail training. Can- 
didates for store executive training were chosen on per- 
sonality factors rather than for any particular type of edu- 
cational background. However, most retailers and retail 
educators said that preference should be given to college 
graduates who have had collegiate retail training. 

(6) Retailers generally believed retail faculty to be 
inexperienced in the field of retailing and thus, inadequately 
prepared to teach retailing subjects. Contrary to the be- 
lief of retailers, evidence showed that most retail educa- 
tors have had work experience in retailing. 

(7) If a person aspires to success as a retail executive, 
a college education is almost a “must.” A college educa- 
tion is of much value to people who enter store executive 
training programs and plan to make retailing their career 
field. The trend was for all top retail executives to be 
college graduates. 

(8) Even though in practice retailers did not neces- 
sarily give preference in hiring to persons with a business 
or retailing background, the “ideal” recommended college 
curriculum for people planning on a retailing career was 
a combination business and retailing major. 


Conclusions 


This study suggests that while collegiate retail training 
is generally acceptable, there is some doubt as to whether 
it gives the student a marketable skill that makes a retail 
graduate a more desirable and valuable retail employee. 
As yet, there is no proof that a student with aspirations 
for a retailing career can derive any special benefits by 
selecting a retail educational pattern over any other type 
of collegiate education. 
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A STUDY OF ARITHMETIC PERFORMANCE, 
READING LEVELS, AND TEACHERS’ SCORES 
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Merrill Morris Hawkins, Ed.D. 
The University of Mississippi, 1960 


Chairman: Dr. Roscoe Boyer 


The purposes of this study were to compare perform- 
ances of fifth and sixth grade pupils in the Vicksburg 
Public Schools in 1884-85 with those of pupils in 1958-59; 
to compare reading difficulty and level of interest of 





reading material used in fifth and sixth grade arithmetic 
problems in 1884-85 and in 1958-59; and to compare 
teachers’ scoring of proffered answers to these fifth and 
sixth grade arithmetic problems. 

Arithmetic questions administered to the fifth and sixth 
grade pupils of the Vicksburg Public Schools in 1885 were 
used to study arithmetic performance of fifth and sixth 
grade pupils in 1885 and in 1959. The 1885 version of 
these fifth and sixth grade arithmetic questions was admin- 
istered to the fifth and sixth grade pupils of the Vicksburg 
Public Schools in 1959. Teachers assigned scores to the 
work of the pupils in 1885 and to the work of the pupils in 
1959. A comparison of scores for the two periods of time, 
seventy-four years apart, was made. The reading level of 
pupils was studied for the two periods of time, and the 
scores assigned by pairs of selected teachers were com- 
pared. 

It was found that the pupils of 1885 were older than the 
pupils of 1959 for each of the two grades. The difference 
in achievement between the pupils of 1885 and those of 
1959 was statistically significant in favor of the 1885 
pupils on problems with which the pupils of 1959 were un- 
familiar. These problems included, among others, listing 
the table of United States currency and listing table of 
liquid measure. The pupils of 1959 performed as well as 
the pupils of 1885 on short reading problems requiring the 
use of the fundamental operations and on those dealing 
with numbers of not more than three or four digits. The 
pupils of 1885 were superior on long reading problems 
and on problems dealing with more than three or four 
digits. 

The reading material used in arithmetic in 1885 was of 
approximately the same level of difficulty as that of 1959. 
The material used in arithmetic textbooks of 1959 was 
considered to be written in a more interesting manner. 

The teachers of 1959 differed but slightly in assigning 
scores to arithmetic papers of 1885 and those of 1959. 
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The purpose of the investigation was to study the de- 
velopment of certain schools and colleges of the Woman’s 
Division of Christian Service of the Board of Missions of 
the Methodist Church with the aim of analyzing the devel- 
opment of the educational policy within that body. The 
history of the women’s home missionary societies of the 
Methodist Episcopal Church, the Methodist Episcopal 
Church, South, and the Methodist Protestant Church, and 
the educational institutions they sponsored was studied 
from their origin to 1940. At that time, the above three 
branches of Methodism were united to form the Methodist 
Church, and the Woman’s Division of Christian Service 
became the women’s organization of the new denomination. 
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The educational institutions formerly sponsored by the 
various women’s societies became the responsibility of 
the Woman’s Division of Christian Service. 

The study explored the historical development of cer- 
tain schools and colleges of the Woman’s Division of 
Christian Service from 1940 to 1960, and was limited to 
certain representative institutions serving the Spanish- 
speaking people of southwestern United States, southern 
Negroes, southern whites, Navajo Indians, and Puerto 
Ricans in Puerto Rico. Economic, social, educational, 
and religious conditions existing from 1940 to 1960 within 
the ethnic groups served by the schools were also studied. 
The relation between the development of the schools and 
the regional conditions was studied, and the emergent edu- 
cational policies of the Woman’s Division of Christian 
Service were examined. 

Schools for the training of Christian workers were 
founded and developed by the women’s missionary socie- 
ties of both northern and’ southern Methodism. The his- 
tory of these schools was explored. 

The historical method was employed in developing the 
problem, and a chronological approach was used to or- 
ganize the data. Training schools for Christian workers 
were treated thematically in order to describe the unique 
position occupied by those institutions in relation to the 
educational program of the organizations. The utilization 
of comparative methodologies revealed the relationships 
between the development of the educational work of the 
Woman’s Division of Christian Service and certain re- 
gional conditions. 

A majority of the data used in the study came from 
primary sources, such as official records of the women’s 
organizations, the schools and colleges, and the Methodist 
Church. Personal visits were made by the investigator 
to each of the schools and colleges at which time examina- 
tion of institutional data and interviews with key individuals 
were part of the visiting procedure. The data delineating 
regional conditions between 1940 and 1960 were gathered 
mainly from secondary sources, such as authoritative his- 
tories, books, and periodicals. 

The findings of the study indicated that no specific poli- 
cies pertaining to the educational institutions of the 
Woman’s Division of Christian Services were in operation. 
In the areas of student admissions, curriculum and aca- 
demic requirements, Christian training and nurture, 
tenure policies, public relations policies, and racial inte- 
gration practices, the schools operated under a variety of 
policy criteria. On the basis of the findings it was felt 
that specific educational policies, pertaining to the schools 
of the study, should be established. 

Findings further indicated that cultural conditions 
within the ethnic groups served by the schools, appreciably 
affected the schools. Economic, social, educational, and 
religious changes within the specific culture groups of the 
study had a noticeable effect upon the schools serving 
those groups. On the basis of the findings, it was con- 
cluded that surveys of population changes and public 
school facilities should play an important part in any de- 
cisions concerning the schools. 

A discussion of modern trends in education and in the 
area of Christian missions, and certain recommendations 
concerning the educational institutions of the Woman’s 
Division of Christian Service concluded the study. 
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The underlying purpose of the study was to discover 
the factors which influenced intellectually capable young 
people to select or to reject teaching as a profession, and 
to identify the favorable factors which may encourage and 
interest more students of this quality to enter teaching. 

More specifically, the study was concerned with iden- 
tifying: (1) whether intellectually capable students intended 
to go to college; (2) whether these individuals planned to 
teach, and if so, what factors influenced this decision; 

(3) what factors influenced students who were opposed to 
a career of teaching; (4) how parents felt about their sons 
and daughters entering teaching; (5) how accurate the stu- 
dent’s information was about teaching and the teaching 
profession; (6) what prestige and importance students 
attached to the profession; and (7) what could and should 
be done by the schools and the profession to interest more 
academically bright students in teaching. 

Data for the study were obtained from free response 
and check-list questionnaires administered to the intel- 
lectually capable eighth grade students and high school 
seniors in fifteen elementary schools and two comprehen- 
sive high schools in one administrative district in Chicago, 
their parents, and their teachers. Students identified as 
intellectually capable scored 120 or over on group admin- 
istered intelligence tests or scored in the eighty-fifth per- 
centile in other intelligence tests where I.Q.’s were not 
available. 

One hundred thirty-nine eighth grade students and 144 
high school seniors participated in the study, approxi- 
mately 90 per cent of all students who qualified. Of the 
283 students in the sample, 104 were boys, 179 were girls. 
About 50 per cent of the adults contacted actually partici- 
pated in the study. All teachers for the student sample 
responded. Uniform procedures such as individual letters 
of instruction and explanation were used. The question- 
naire was constructed to insure reliability yet was 
designed to meet the demands of the Chicago Board of 
Education Special Projects Committee. In addition, rep- 
resentative sample was selected from a heterogeneous, 
metropolitan area. 

General characteristics of the sample such as father’s 
occupation, parents’ education, and students’ education 
plans were identified; personal opinions and attitudes 
about teacher status, salaries, and factors which influenced 
students’ decisions, were studied and tabulated; and sig- 
nificant differences were shown. 

Recommendations were grouped into the following cate- 
gories: (1) guidance and counselling, (2) salaries and 
welfare benefits of teachers, (3) fallacies in the teacher 
stereotype, and (4) status of teachers and the teaching 
profession. 

The data indicated that approximately 17 per cent of 
the academically bright student sample planned to teach 
and that about 15 per cent did not expect to attend college. 
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Students were influenced greatly by their parents and to a 
lesser degree by their teachers in the selection of a ca- 
reer. The study indicated great need and desire on the 
part of both students and parents for student counselling, 
vocational aptitude testing, and guidance, although for this 
sample there was little help identified from this source. 

The sample generally assumed that teachers were paid 
too little. However, the sample also showed that much of 
its information about actual salaries was incorrect. Al- 
though teachers were held in high regard by many students, 
especially those in the elementary grades, the teaching 
profession was rated seventh, thirteenth, and fifteenth by 
the three samples, when prestige rank scores were com- 
puted from the statistics. A study of their personal opin- 
ions and attitudes showed that inaccurate concepts about 
teaching and unfavorable teacher stereotypes do exist. 

When a student was recommended by his teacher for 
teaching, he usually possessed a multiple of excellent 
traits and rated “good” or better as a student. In every 
instance, where a student was rated unsatisfactory in 
scholarship, he was not recommended for teaching. 

To recruit more able and qualified teachers, recom- 
mendations included: (1) good publicity to present the 
true facts about teaching and teachers; (2) school guidance 
programs planned to meet the needs of students; (3) in- 
crease salaries, status, and prestige; (4) teachers and 
administrators to strive for high standards for entry into 
the profession and in performance of duties; (5) teachers 
to demonstrate they live full and useful lives; and 
(6) above all strive to educate both parents and students 
in the importance of education. 

Microfilm $2.75; Xerox $9.00. 197 pages. 


A STUDY OF ENRICHMENT 
AND ITS APPLICATION TO 
SELECTED ELEMENTARY SCHOOLS 


(L. C. Card No. Mic 61-374) 


Lawrence Orthel Lobdell, Ed.D. 
New York University, 1960 


The Problem and Its Setting 





Educators are becoming increasingly concerned with 
the obligation of public education to provide for each in- 
dividual child the opportunity to grow and develop to his 
fullest capacity. Many efforts in this direction have been 
called enrichment. 

It was the purpose of this study to describe current 
conceptions of, and practices in, enriching education for 
elementary school children, and to make an analysis of an 
enrichment program in selected elementary schools--those 
of School District Thirty, Valley Stream, New York--by 
surveying the opinions of the teachers, the pupils, and the 
pupils’ parents with respect to the effectiveness of the pro- 
gram in helping to meet certain needs of the intermediate- 
grade pupils in those schools. 

In this study, enrichment was defined as providing for 
individual differences in the curriculum so that all pupils 
may be encouraged to do the best that they are capable of 
doing. 








The needs with which the program was concerned con- 
sisted of a list of eleven compiled from the literature. 
Twenty kinds of activities were offered in the schools for 
two forty-five-minute periods a week for the purpose of 
helping to meet these needs. Each child was assigned to 
two activities, on the basis of his own interests and needs 
as determined by the teachers from (1) their own knowl- 
edge of the child, (2) the child’s cumulative record, and 
(3) a conference with the child. Interage and intergrade 
grouping was a characteristic of the program. The activi- 
ties offered were based upon special interests and abilities 
of the teachers already on the staff. 

The needs were the need for physical activity, for the 
opportunity to work with children of other age levels, for 
increasing independence, for belonging, for working in 
groups of members of one’s own sex, for the opportunity 
to be creative, for the opportunity for self-expression, for 
sharing interests, for pursuing interests, for the oppor- 
tunity to learn about the environment, for success. 

The activities included arts and crafts, cooking, danc- 
ing, leadership, exploring the environment, foreign lang- 
uages, first aid, science interests, hobbies, needlework, 
photography, dramatics, instrumental music, stamps, 
library activities, model making, number relationships, 
vocal music, woodworking, and creative writing. 


Sources of Data and Procedures 








A survey of the literature was made to discover current 
enrichment conceptions and practices; and a questionnaire 
survey was made to discover the opinions of teachers, 
pupils, and parents with regard to whether the District 
Thirty Enrichment Program was helping to meet the eleven 
needs. 

The questionnaires were based upon the eleven needs 
and the twenty activities. Phrased differently for each 
group, in general they asked about each need and each 
activity: “In your opinion, does this activity meet this 
need?” All 51 teachers, 919 of the 971 pupils, and 681 of 
the 971 parents responded. The chi-square test was used 
to test the data for significance. 


Findings 


Enrichment is conceived in a variety of ways: making 
special provisions for the gifted; providing for the talented 
as well as the gifted; providing for all children. In prac- 
tice, enrichment runs the gamut from complete segregation 
of the gifted to enrichment for all the children in a regular, 
self-contained, heterogeneous classroom. 

The responses of all three groups whose opinions were 
surveyed in the District Thirty program were favorable to 
a degree significant at the .01 level. 


Implications 


Enrichment should be compatible with what is known 
about children, knowledge which some enrichment attempts 
seem to ignore. 

Pre-service and in-service teacher education have 
vital roles to play in bringing about enriched educational 
experiences. 

Both District Thirty and schools in general might 
profit by increased efforts to refine ways of discovering 
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and meeting children’s needs; the area of materials and 
personnel should be reexamined in this light. Action re- 
search should play an important role in enrichment. 


Conclusion 





Regardless of the specific form which enrichment may 
take, its task is to provide enriched educational experi- 
ences for all children. If it were possible to have creative 
teaching in every classroom, there might be no need for 
special enrichment programs. 
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THE DEVELOPMENT AND 
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The problem of the study was to develop course content 
and methods of procedure for teaching farm machinery by 
the unit operation concept, and to evaluate the practical 
application of the method in an experimental trial. 

A study of farm machinery in use today proved that 
nearly every operation found in farm machines could be 
classified as one of the following unit operations: convey- 
ing, shearing, sorting, size reduction, positioning, pre- 
paring, packing, mixing and metering. 

Each unit operation was developed into a teaching unit. 
One group of students received instruction organized ac- 
cording to the unit operation procedure. Another group 
received instruction by the conventional method of con- 
sidering an individual machine in its entirety and then 
moving to the next machine. 

Another phase of the investigation was to evaluate the 
two methods of teaching in terms of presently accepted 
objectives as established by the American Society of Agri- 
cultural Engineers in collaboration with an advisory group 
of Agricultural Education specialists. A testing instru- 
ment was based on these objectives. Questions were taken 
from existing examinations and the writer accepted the 
reliability of the test with a coefficient of 0.74 as deter- 
mined by the Spearman-Brown formula for the split half 
method. 

The test was administered as a pre test to an entire 
class of 37 students from the School of Agriculture at the 
University of Minnesota. The class was then divided ran- 
domly for eleven weeks of instruction. The investigator 
taught both groups. One group was instructed using the 
unit operation method and the other by the conventional 
method. The pre test was also used as a post test and the 
resulting scores of two groups were analyzed. 

The unit operation method appeared to be a logical way 
of organizing subject matter for teaching farm machinery. 
Modern farm machines combine a large number of indi- 
vidual processes, but these may be broken down into a 
series of steps called operations, each of which appears 
in machine after machine. Each of the individual opera- 





tions have common characteristics and are based on the 
same scientific principles. 

The outcome of one comparison trial of teaching farm 
machinery by the unit operations, as opposed to the con- 
ventional method, indicated that presently accepted objec- 
tives could be achieved as well by teaching operational 
units as by teaching the individual machine method. 

The experimental group did not show an advantage in 
respect to mean of the gains on the scores of the test used 
for measurement. It must, however, be noted that when 
samples are small and variability large the observed dif- 
ference must be very large to appear significant. Vari- 
ance of the difference from pre to post test scores proved 
to be significant in the experimental group but not for the 
control group. An increase in variance of test scores 
implied that the unit operations method more adequately 
provided for individual differences within the group. 

The unit operations method focused attention on indi- 
vidual considerations by eliminating the distracting influ- 
ences of external appearances. Simple models, drawings 
and film strips were employed to a greater extent in the 
experimental group than was possible with the control 
group. 

Unit operations study provided a method of considering 
principles which applied to operation and maintenance of 
component machines without regard to differences of makes 
and models. Time and use will no doubt bring about alter- 
ations in the method, but those teachers who have learned 
of the unit operation method have exhibited considerable 
enthusiasm about its possibilities. 
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During the 1950-1960 decade more than usual attention 
was focused on public education in the United States. Un- 
common concern was shown for science education in the 
public secondary school. Major actions and proposals 
were directed toward changing the nature of science edu- 
cation in the high school. As some of these approaches, 
which were unique to American education, were initiated 
by different groups or agencies, this study was under- 
taken to identify, describe, and interpret the major factors 
and influences in the 1950-1960 decade that gave evidence 
of changing the public high school science curriculum. 

In studying the problem, the material from current 
periodical literature was supplemented by information 
from foundation reports, yearbooks, bulletins, research 
reports, unpublished theses and dissertations, brochures, 
and private sources. A final selection of materials was 
then made, assembled, and presented in five general 
areas: (1) the training of science teachers, (2) increasing 
teaching effectiveness, (3) stimulation of student interest 
in science, (4) the high school science courses, (5) gen- 
eral issues and proposals relevant to science education. 
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It was found that major programs were initiated to in- 
crease the subject-matter competency of in-service high 
school science teachers and to extend the range of the 
master teacher by the use of television and complete sci- 
ence courses on film. The efforts to increase student in- 
terest in science were increased and extended. Extensive 
revision of the course content in biology, chemistry, and 
physics was undertaken by large committees. 

From further findings it appeared that the basic factor 
for the initiation of the actions to improve the high school 
science curriculum was the concern for scientific man- 
power needed for national defense and economy. The 
major factors in determining the nature of the changes 
appeared to be the policies of the federal government, the 
scientific community outside the public school group, and 
the private foundations. 

Microfilm $3.50; Xerox $12.40. 271 pages. 


THE UTILIZATION OF SPECIAL 
TEACHERS IN ELEMENTARY SCHOOLS 
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Jerome Philip Oberman, Ph.D. 
New York University, 1960 


Chairman: Professor Robert S. Fleming 


The past decade has seen a steady increase in the 
number of special service personnel in the elementary 
schools. As the number of specialists in art, music, 
physical education, library, and other areas grows, the 
schools need to study the structure of their organization 
to insure the most effective use of these specialists. 

This study involved interviewing sixteen principals, 
fifty-three classroom teachers and forty-nine special 
teachers in sixteen elementary schools. Using an inter- 
view guide, information concerning current and preferred 
special teacher utilization was obtained. Additional infor- 
mation obtained included reasons for current utilization, 
and for preferred utilization as well as reasons why these 
were or were not the same. Fifty-three educational ex- 
perts were canvassed by questionnaire as to how they be- 
lieved special teachers should be utilized, and why. 


Findings 


A large majority (eighty per cent) of the school per- 
sonnel interviewed reported that special teachers currently 
teach special subjects on a regularly scheduled basis as 
their main responsibility. Most of those interviewed re- 
ported this type of special teacher utilization as their pref- 
erence and listed among their reasons the following: 

Better special subject instruction results when it is 
done by well trained, skilled specialists. 

Special subjects might be left out of the daily program 
if the teaching of them is left to the already overburdened 
classroom teachers. 

Twenty-two per cent of the individuals interviewed re- 
ported that they preferred to have the special teachers 
serve in a dual role; teach some classes on schedule, and 


also serve as a consultant “on call.” Among the reasons 
reported for this preference were: 

It allows for better planning between classroom and 
special teachers resulting in better correlation of special 
subjects with regular classroom activities. 

The classroom teacher knows the children better than 
the special teachers and, therefore, can teach the special 
subjects at the most appropriate time. 

. The returns from the educational experts indicated a 
strong preference in favor of the special teachers serving 
as consultants, and listed among the reasons the following: 

As consultants, the special teachers can help class- 
room teachers grow in their ability to teach the special 
subjects. 

Better correlation and integration of special subjects 
with regular subjects results when specialists serve as 
consultants. 

Chi-squares were used to make statistical comparisons 
among the concepts held by principals, special teachers 
and classroom teachers as to how special teachers should 
be utilized; as well as to compare this entire constellation 
of concepts with those expressed by the educational ex- 
perts. Chi-squares were also used to compare current 
special teacher utilization with the concepts of utilization 
expressed by the various groups. 


Conclusions 








Most special subjects are being taught by special 
teachers on a regularly scheduled basis. P 

Most of the individuals interviewed preferred that the 
special subjects be taught by special teachers on a regu- 
larly scheduled basis. 

Principals, classroom teachers, and special teachers 
tend to agree as to how special teachers should be utilized. 

Educational experts’ concepts of special teacher utili- 
zation tend to disagree with the concepts of the elementary 
school personnel. 

Although special teachers’ concepts of utilization tend 
to agree with their current utilization, the concepts ex- 
pressed by principals, classroom teachers, and educational 
experts tend to disagree with the current special teacher 
utilization. 

The difference between current and preferred utiliza- 
tion seems to be towards having the special teachers serve 
as teachers and consultants. 

Educational experts who occupy top administrative or 
supervisory posts, or who are involved in training teachers 
tend to favor a dual utilization of special teachers: teach 
classes and also serve as consultants. They also visualize 
and recommend special teachers being utilized in more 
ways than do the elementary school personnel. 
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The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 





EDUCATION 





A COMPARISON OF SENSORY APHASIC, 
EXPRESSIVE APHASIC, AND DEAF 
CHILDREN ON THE ILLINOIS TEST 

OF LANGUAGE ABILITY. 


(L. C. Card No. Mic 61-181) 


James Ladd Olson, Ed.D. 
University of Illinois, 1960 


The purpose of this study was to compare the language 
behavior of sensory aphasic, expressive aphasic, deaf, and 
normal children on the nine subtests of the Illinois Test of 
Language Ability (ITLA) namely: (1) Auditory vocal asso- 
ciation, (2) Visual motor association, (3) Auditory decod- 
ing, (4) Visual decoding, (5) Vocal encoding, (6) Motor 
encoding, (7) Auditory vocal automatic, (8) Auditory vocal 
sequential, and (9) Visual motor sequentiai. 

Twenty-seven sensory aphasic and twenty-five deaf 
children of presumably normal intelligence were selected 
from the Central Institute for the Deaf, St. Louis, Mis- 
souri. Fourteen children labeled as expressive aphasic 
were selected from the Institute of Logopedics, Wichita, 
Kansas. The age range of the selected children was from 
five to nine years-six months. Statistical comparisons 
were made using the t test and analysis of covariance. 


The results of the comparisons may be summarized 
as follows: 


1. Sensory aphasic vs. Normal. The t test showed 
tHe normals to be significantly superior to the sensory 
aphasic group on the auditory vocal association, auditory 
decoding, vocal encoding, auditory vocal automatic, audi- 
tory vocal sequential, and visual motor sequential tests. 
The greatest differences were on the tests utilizing an 
auditory mode of input and on the vocal encoding test. 





2. Deaf vs. Normal. The normals were significantly 
superior on all of the subtests except the test of motor 
encoding ability. Significance was assessed by the t test. 





3. Expressive aphasic vs. Normal. The t test indi- 
cated that the normals were significantly superior on all 
of the nine subtests. However, some of the superiority 
could be attributed to the greater intellectual ability of the 
normal children. 


4. Sensory aphasic vs. Deaf. Utilizing an analysis of 
covariance controlling CA, statistically significant differ- 
ences favoring the deaf were found on the visual motor 
association test, the auditory decoding test, the vocal en- 
coding test, and the auditory vocal automatic test. There 
were no significant differences on the remainder of the 


tests. 


5. Sensory aphasic vs. Expressive aphasic. After sta- 
tistically adjusting CA and MA, the expressive aphasic 
scored significantly higher than the sensory aphasic group 
on the auditory vocal association test, the auditory vocal 
automatic test, and the auditory vocal sequential test. The 
sensory aphasic children scored significantly higher on 
the motor encoding test. There were no significant differ- 
ences on the remainder of the tests. 


6. Predicted profiles vs. Actual profiles. The investi- 
gator was able to predict the ITLA subtest profiles of the 
sensory aphasic and the deaf children with an accuracy 
that could be attributed to chance only once in one hundred 

















attempts. The predictions of the expressive aphasic pro- 
files were at or below the chance level. 


7. Clinical diagnosis vs. ITLA diagnosis. A case study 
comparison of the clinical diagnoses of four sensory 
aphasic and four expressive aphasic children showed close 
agreement between the ITLA and the sensory aphasic 
diagnoses, but scant agreement between the ITLA and the 
expressive aphasic diagnoses. 


It was concluded that the Illinois Test of Language 
Ability shows potential as a clinical instrument for lin- 
guistic appraisal and differential language diagnosis. 
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Northwestern University, 1960 


The study was designed to trace the development of 
remedial reading instruction in elementary schools in the 
United States from 1920 to 1959. It developed information 
regarding the following phases of remedial reading instruc- 
tion: objectives, selection of pupils for remedial reading 
instruction, persons responsible for diagnostic and reme- 
dial activities, diagnostic procedures and materials, activ- 
ities in remedial classes, administration of remedial pro- 
grams, mechanical devices and instructional aids, and 
methods of evaluation. 

The questions set forth were answered through a survey 
of published materials concerning remedial reading instruc- 
tion. Such materials included articles in periodicals, pro- 
fessional books, yearbooks, association proceedings, and 
investigations. 

A threefold objective of skill-building, personality de- 
velopment, and stimulation of a greater desire to read 
continually pervaded remedial reading instruction in ele- 
mentary schools in the United States during the three 
periods considered in the current study. Skill-building 
was the primary concern in the twenties and the thirties. 
Stress on reading skills was maintained in the forties with 
a slightly perceptible wave toward stressing personality 
development. A highly noticeable trend toward emphasiz- 
ing personality improvement emerged in the fifties. 

Remedial pupils from 1920 to 1959 were selected 
largely in terms of standardized reading test results. In- 
formal, intelligence, and achievement test ratings, teachers’ 
opinions, and performance in other school subjects were 
additional bases for identifying remedial pupils. A two- 
year discrepancy between a pupil’s actual reading level 
and his expected reading level using his mental age or 
grade placement as the basis of comparison was generally 
adopted as the basic standard for final selection of reme- 
dial readers. 

Diagnosis of reading difficulties was consistently ac- 
complished by means of standardized reading tests. Other 
diagnostic devices were informal, intelligence, and achieve- 
ment tests. Physical factors such as vision, hearing, 
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muscle imbalance, dominance, and eye-movement as well 
as personality and interests were studied. Additional 
methods used to gather diagnostic information were con- 
ducting parent interviews and case studies and asking 
teachers’ opinions. Classroom teachers, to a major ex- 
tent, and remedial teachers, adjustment teachers, clini- 
cians, and psychologists performed diagnostic work. 
Psychiatrists were added to the team of diagnosticians in 
the fifties. School doctors and school nurses were con- 
stant collaborators in diagnostic programs. 

Remedial reading instruction was largely provided by 
classroom teachers. Remedial teachers, adjustment 
teachers, clinicians and occasionally the principal and the 
director of remedial reading and child adjustment did 
remedial teaching. A thirty-minute period scheduled daily 
was devoted to remedial reading work. A tendency toward 
teachers providing remedial reading instruction in their 
regular classrooms by means of individualized reading 
programs became evident in the fifties. 

From 1920 to 1939, activities in remedial reading 
classes were prepotently designed to correct specific 
reading handicaps. Emphasis on such activities persisted 
in the forties. The emphasis swayed toward activities in- 
tended to foster mental hygiene and personality develop- 
ment in the fifties without minimizing the significance of 
reading skills and abilities. Reading rate and comprehen- 
sion, vocabularly enrichment, and word attack skills were 
the areas of concern. 

A diversity of devices was constantly used in remedial 
programs. Leading in popularity as diagnostic instruments 
were the audiometer and the telebinocular and the metrono- 
scope and the tachistoscope as instructional aids. Other 
teaching devices were flash cards, basal and supplemen- 
tary readers, a miscellany of books, the dictionary, 
teacher-designed exercises and games, commercial ma- 
terials, charts, and graphs. 

During the 1920 to 1939 period, results of standardized 
reading tests were mostly relied upon as indicators of the 
success or failure of remedial teaching. In the forties, 
dependence on standardized test scores as evaluative bases 
remained, accompanied by a minimum of consideration 
given to gains in personality adjustment. Reliance on 
personal-social adjustment gains as evaluative criteria 
reached its prominence in the fifties. 

Microfilm $3.85; Xerox $13.50. 298 pages. 


ORGANIZATION AND USE OF AUDIO-VISUAL 
EDUCATION IN MINNESOTA PUBLIC SCHOOLS 


(L. C. Card No. Mic 61-586) 


Neville P. Pearson, Ph.D. 
University of Minnesota, 1960 


The purpose of this study was to survey existing audio- 
visual programs in the public schools of Minnesota and to 
appraise these programs through description, comparison 
and analysis, thereby to obtain an accurate picture of 
audio-visual education in Minnesota as it existed in 1959-60 
and to determine the differences, particularly in adminis- 
tration of these programs, which distinguished a better 
program from one that was less than satisfactory. 





The questionnaire was used to gather the data for the 
study. The instrument was developed in cooperation with 
audio-visual directors and other A-V personnel well 
acquainted with Minnesota schools. 

The public schools of Minnesota, except the three 
largest systems, Minneapolis, St. Paul and Duluth, as 
listed in the Minnesota Educational Directory 1959-60 
were surveyed. Questionnaires were mailed to 472 schools. ' 
Replies were received from 414 (87.7 per cent). The in- 
formation was transferred to standard IBM key sort cards 
which were then tabulated in various ways to provide the 
desired comparisons. A statistical analysis was made 
testing the null hypothesis: School size, time for the di- 
rection of the A-V program and the qualifications of the 
A-V director do not affect the A-V program of the school. 

The picture revealed by the study showed: 

Larger schools tend to have better A-V programs than 
small schools. 

Schools which allot time for directing A-V programs 
tend to have better programs than schools which do not 
allot time. This time tendency was noted in both the 
larger systems and the smaller systems of this study. 

Schools which had qualified directors with A-V time 
had better A-V programs than other large or small schools 
which did not have qualified directors with or without time 
allocated to them. 

School administrators and teachers did not fully under- 
stand the nature and function of the position of A-V di- 
rector. 

The position of A-V director in Minnesota schools was 
not well defined. His relationship to the staff was am- 
bigious and not entirely professional. This position was 
not looked upon as a supervisory position, rather it was 
a position concerned mostly with clerical chores and equip- 
ment handling. 

Audio-visual directors lacked qualifications recom- 
mended by the State Department of Education. 

Minnesota teachers generally had not been trained in 
the use of A-V tools, techniques and materials. 

Schools in Minnesota generally did not have A-V budg- 
ets and were not able to assess the effectiveness of their 
A-V expenditures. 

Minnesota schools generally needed more A-V equip- 
ment to meet recommended minimums of the State Depart- 
ment. 

A-V directors were not able to appraise effectiveness 
of NDEA funds on their schools. 





Recommendations: 


1. The position of A-V director should be recognized 
for the contribution that this trained specialist can make. 
Recognition should include A-V time, at least equal to 
State Department recommendations, adequate salary, and 
an organizational relationship within the school. 

2. The State Department of Education should urge all 
schools to meet recommendations for: A-V director cer- 
tification; time for A-V duties; minimum equipment 
needs; and to include A-V facilities in all new school con- 
struction. 

3. The State Department of Education and the Audio- 
Visual Coordinators Association of Minnesota should pre- 
pare a manual outlining the work that should be handled 
by the A-V director. 
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4. Questions on A-V programs should be included in 
the annual reports required from all schools by the State 
Department. 

5. Teacher training institutions should offer courses 
in the A-V field designed for class-room teachers and 
A-V specialists. 

6. Further studies of this nature should be made in 
other states and other more detailed studies of A-V needs 
should be made in Minnesota. 

Microfilm $4.05; Xerox $14.20. 313 pages. 


THE RELATION OF VOCATIONAL 
AGRICULTURE EXPERIENCE TO SCHOLASTIC 
ACHIEVEMENT AT THE OHIO STATE UNIVERSITY 


(L. C. Card No. Mic 61-937) 


Dewey Pierce, Ph.D. 
The Ohio State University, 1960 


The purpose of this study was to determine the college 
success of students having vocational agriculture in high 
school who enrolled as freshmen in one of the five under- 
graduate colleges at the Ohio State University from 1946 
to 1955. This study included 800 male Ohio high school 
graduates, 400 with and 400 without vocational agriculture. 
Names of the students with vocational agriculture were 
obtained from census cards in the office of the registrar 
and were pair matched with students without this experi- 
ence on the basis of the Ohio State Psychological Exam- 
ination and of age at time of entering college by a random 
sampling procedure. Records of students over a period 
of twelve college quarters were studied. 

Students with vocational agriculture did as well as stu- 
dents without such training, measured by mean cumulative 
point-hour ratios. No statistically significant difference 
at the 1 per cent level of confidence on the t test was found 
between the twelfth quarter mean cumulative point-hour 
ratios of the two groups. The mean cumulative point-hour 
ratios of the vocational and non-vocational agriculture 
groups respectively were determined: 2.63 and 2.51, five 
undergraduate colleges; 2.66 and 2.58, agricultural col- 
lege; 2.59 and 2.41, the four non-agricultural colleges. 

No statistically significant difference at the 1 per cent 
level of confidence was found between sons of farmers and 
of non-farmers at the end of the twelfth quarter in both 
groups. No statistically significant difference at the 1 per 
cent level of confidence was found between the mean point 
grades in nineteen selected subject areas completed by 
students with and without vocational agriculture in the 
College of Agriculture. 

Students with vocational agriculture were more per- 
sistent in college than were those students without this ex- 
perience. Twenty-two per cent of the students with voca- 
tional agriculture were graduated in comparison with 16 
per cent of the students without this experience. The per- 
centage of students classified as “out under rules” or 
“dropped out” at the end of the twelfth quarter in the vo- 
cational and non-vocational agriculture groups respectively 
were determined: 55 per cent and 62 per cent, five under- 
graduate colleges; 58 per cent and 60 per cent, agricultural 
college; 52 per cent and 64 per cent, non-agricultural col- 
leges. 








Generally, students without vocational agriculture com- 
pleted more years of high-school chemistry, English, 
mathematics and physics than did those students with this 
experience. The average number of years of selected high- 
school subjects completed by the vocational and non- 
vocational agriculture students respectively, in the five 
undergraduate colleges, was .65 and .73, chemistry; 3.5 
and 3.6 English; 1.9 and 2.5, mathematics; .55 and .63, 
physics. Of selected courses in college, the t test at the 
1 per cent level revealed that students who completed one 
year of high-school chemistry received a statistically sig- 
nificant higher mean point grade in the first college chem- 
istry course than did those students without this experience; 
no statistically significant difference was found between 
students completing three and four years of high-school 
English and their mean point grade in the first college- 
level English course, and this was also true between one 
year of high-school physics and mean point grades in the 
first college physics course; a statistically significant 
difference was found between the college mathematics 
mean point grade of students completing one and four 
years of high-school mathematics. 

Among other things it was found that students in the 
upper one-third of their high-school classes made a higher 
mean cumulative point-hour ratio in college than did those 
students in the middle one-third and lower one-third of 
their high-school classes, and that little or no apparent 
relation existed between scholastic achievement and age 
when entering college or size of high school attended. 
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Gary Richard Smith, Ph.D. 
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Supervisor: Dr. E. T. McSwain 


Purpose of the study. This study examined the relation- 
ships of selected measures of academic achievement and 
aptitude to the success of intermediate grade pupils to 
understand selected concepts about Reflection and Trans- 
mission of Light, Refraction of Light, and Color. It at- 
tempted to determine if the relationships were sufficiently 
strong to permit reasonably precise predictions of pupil 
success in comprehending the selected science concepts. 
If the predictions were reasonably accurate, then the age 
or grade norms of the best predicting instrument were to 
be used to make recommendations for grade placement of 
the science topics. 

Procedure followed. After a preliminary survey of 
suitable tests, the following standardized tests were used: 
Stanford Standardized Achievement Test for reading, 
arithmetic, science; Kuhlmann-Anderson Intelligence Test; 
Thurstone Primary Mental Abilities Test. Other tests 
were constructed by the researcher. 

A unit of instruction was organized with suitable dem- 
onstrations, apparatus, and reading material for the study 
of the three major topics. 
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The experimental group included 260 pupils in fourth, 
fifth, and sixth grades. Care was exercised in selecting 
participating teachers to assure competent and willing 
participants in the study. A control group of 90 sixth 
grade pupils were also tested, after they had studied 
Light as part of the school district’s regular science pro- 
gram. 

Statistical methods used. A simple analysis of vari- 
ance was computed for each grade level on each of the 16 
variables in the study. A multiple correlation and regres- 
sion analysis was conducted to identify and apply promis- 
ing predictors of success on the dependent variable (Post- 
unit Test on Light). The regression line computed from 
scores of the sixth grade pupils was used to predict suc- 
cess on the Post-unit Test on Light of fourth grade pupils. 

An item analysis of the Post-unit Test on Light was 
conducted. It identified the percentage of pupils in each 
grade norm, who understood a particular science concept 
after the unit of instruction. 

Conclusions based on prediction phase of study. The 
Standardized Science Achievement Test was the best 
single predictor of success in understanding concepts on 
the Post-unit Test on Light (r=.495). Accuracy of predic- 
tions was increased bya multiple regression equation using 
the Standardized Science Achievement Test and the Reason- 
ing Test of the Primary Mental Abilities Test (R=.555). 

The success of fourth grade pupils to understand sci- 
ence concepts following a unit of instruction can be pre- 
dicted with a regression equation based upon the success 
of sixth grade pupils to understand the same unit of in- 
struction. The accuracy of these predictions will be 
almost as good as the accuracy of those predictions based 
upon other fourth grade samples. 

Conclusions based on grade placement phase of study. 
Normative grade groups of a Standardized Science Achieve- 
ment Test can be used as a criterion for tentative grade 
placement of science concepts in the elementary school 
curriculum. 

Two major factors affected the success of pupils at 
various normative grades to understand the concepts: 

1) carefully organized unit of instruction with suitable 
apparatus and reference material, 2) teachers met with a 
science consultant to discuss the unit before beginning to 
teach it. 

The study contains a list of recommendations for norm- 
ative grade placement of science concepts about Reflection 
and Transmission of Light, Refraction of Light, and Color. 
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A COMPARATIVE STUDY OF THE 
EXPECTATIONS WHICH TEACHERS, 
ADMINISTRATORS, SCHOOL BOARD 
MEMBERS AND CITIZENS OF THREE 
SCHOOL DISTRICTS HAVE OF THE TEACHER’S 
ROLE IN SCHOOL AND COMMUNITY. 


(L. C. Card No. Mic 60-6969) 


Rex Beach Smith, Ed.D. 
Michigan State University, 1960 


Major Professor: Clyde M. Campbell 


Statement of the Problem 


The purpose of this study was to identify the role ex- 
pectations which teachers, public school administrators, 
school board members and citizens of three different com- 
munities have of the teacher’s role in school and com- 
munity, and to compare these expectancies, noting the areas 
and degree of conflict and agreement between teachers’ 
expectations of themselves and others’ expectations of the 
teacher’s role; and, further, to compare the three com- 
munities as to liberalism or restrictiveness of viewpoint 
toward the teacher’s role, to compare results of this 
study with a 1941 study, and to test several variables for 
effect on people’s attitudes. 


Procedure 


Teachers, school administrators, school board mem- 
bers and citizens in three communities were interviewed, 
using a check-list involving ninety-seven acts relating 
mostly to the teacher’s role in the community and to some 
extent in the school. Teachers were asked to indicate 
their own beliefs regarding the actions. School adminis- 
trators, school board members and citizens were asked to 
indicate their beliefs regarding the actions. Many com- 
parisons were then made with the resulting data. 


Condensed Summary of the Findings 


Differences of opinion were found among teachers, ad- 
ministrators, board members and citizens concerning cer- 
tain items of teacher behavior and agreement among them 
on other items. 

The order of liberality-to-restrictiveness among the 
major groups was found to be: secondary teachers, most 
liberal; elementary teachers, next; citizens, a very close 
third; administrators, close to fifth; and board members, 
most restrictive. 

A similar order among citizens was found to be: met- 
ropolitan suburban citizens, most liberal; town-rural cit- 
izens, next; and village-rural citizens, most restrictive. 

Using a different approach on the teacher and citizen 
groups, a Slightly different order of listing was developed: 
secondary teachers, most liberal; citizens, very close to 
most restrictive; and elementary teachers, most restric- 
tive. 

For the metropolitan suburb only, the order was: sec- 
ondary teachers, most liberal; then citizens; then elemen- 
tary teachers, most restrictive. For the town-rural dis- 
trict only, the order was: secondary and elementary 
teachers, tied for most liberal; citizens, most restrictive. 
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For the village-rural district, the pattern was: secondary 
teachers, citizens, then elementary teachers. 

From comparisons between types of districts these 
rankings were developed: 


1. For elementary teachers: town-rural, most 
liberal; metropolitan suburb, next; village-rural, most 
restrictive. 


2. For secondary teachers: village-rural, most 
liberal; metropolitan suburb, next; town-rural, most 
restrictive. 


3. For citizens: metropolitan suburb, most liberal; 
town-rural, next; village-rural, most restrictive. 


Thirty-seven items of conflict were found, falling into 
twenty general categories. Thirty-three items were iden- 
tified as being approved by all groups and seventeen items 
as being disapproved by all groups. 

Comparisons with a 1941 study showed that the teachers 
and board members in this 1959 study were far more lLib- 
eral in attitude toward teacher behavior than were those in 
the 1941 nation-wide study. 

Sixteen variables tested gave evidence of producing 
varying degrees of differences in attitude, while one vari- 
able tested yielded no differences. 

Some implications for teachers are given, including a 
list of items of behavior approved by all groups, a list of 
restrictions held by all groups, and a list of conflict items 
which might well be avoided by teachers in similar types 
of districts. 

Implications are also offered for administrators, board 
members, citizens, colleges, universities and teacher 
placement bureaus. Recommendations for future studies 
and effort complete the final chapter of the dissertation. 
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A STUDY OF LEGAL TERMINOLOGY 
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Statement of the Problem 


The problem of this study was to determine the most 
commonly dictated legal terms and collocations encountered 
in legal correspondence, and to provide authors and teach- 
ers with scientific technical data which could serve as a 
reliable basis for developing materials to be used in the 
training of legal secretaries and stenographers. 


Summary of Procedure 


1. Utilizing the files of 101 lawyers, legal correspond- 
ence was selected as the basis for this investigation. 
Eighteen categories of law specialties were used to 
facilitate the classification and analysis of the data 
and to insure representative sampling. 


Black’s Law Dictionary served as the criterion to 
identify legal terms and The Basic Vocabulary of 








Business Letters by Horn and Peterson was used to 








delimit the study. 


. Legal terms, collocations, French and Latin terms, 


prefixes and suffixes were collected from the legal 
correspondence. 


. These terms were tabulated, verified in Black’s Law 





Dictionary as a legal term, and prepared for further 


analysis and classification. 


The legal data were arranged alphabetically in five 
lists. Those terms with a frequency of five or more 
were considered commonly dictated words and were 
listed in rank order according to frequency. 


. A series of tables were included in the study to 


guide teachers in determining the extent of practice 
they may wish to devote to the common technical 
legal data reported in this study. 


Summary of Findings 


. The sampling method used resulted in the analysis 


of 3,948 letters dictated by 101 lawyers and repre- 
senting 18 specialized areas of law. 


. The 3,948 letters sampled contained 397,036 running 


words, which included 43,929 legal terms, 12,421 
legal collocations, 297 Latin and French terms, 
9,536 prefixes, and 13,335 suffixes. 


. The following groupings of legal terms and colloca- 


tions had frequencies of 5 or more words in the 
letters analyzed and were considered commonly 
dictated in legal practice: (1) 971 legal terms, 

(2) 579 legal collocations, (3) 24 Latin and French 
terms, (4) 44 prefixes, and (5) 55 suffixes. 


. The highest average number of technical legal terms 


in each letter was dictated from the specialty of 
Anti-Trust with 24, whereas the lowest, 5, was dic- 
tated from the area of Mortgages. 


. The percentage of technical legal terms in the 


397,036 running words was 12.8 per cent. 


. Of the 101 lawyers participating in the study, 51 re- 


ceived law degrees from Harvard University, 18 
from Boston University, 9 from Boston College, 

7 from Northeastern University, 6 from Suffolk Uni- 
versity. All but six of the lawyers interviewed grad- 
uated from law schools in the Boston area. 


Conclusions and Recommendations 


. The trend is toward simplification of legal termin- 
ology, but the language of law remains difficult and 
different. 


. The 971 legal technical terms reported in this study 


may be considered essential vocabulary for study 
in the training of prospective legal secretaries. 


The findings of this study should serve as a reliable 
basis for the preparation of instructional materials 
to be used in the educational training of legal sec- 
retaries. 


The legal data obtained in this study may be used to 
write or revise textbooks involving legal terminology. 
Microfilm $3.15; Xerox $11.05. 242 pages. 
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CRITERIA OF EXCELLENCE FOR SCIENCE 
FAIR PROJECTS IN PHYSICS AND SOME 
CHARACTERISTICS OF STUDENT WINNERS 


(L. C. Card No. Mic 60-5489) 


Roy Alexander Woods, Ed.D. 
Boston University School of Education, 1960 


Problem: The aims of this study were (1) to deter- 
mine a set of criteria of excellence that are character- 
istic of winning physics projects at recent science fairs, 
and (2) to identify some characteristics of students who 
have had winning physics projects at recent science fairs. 


Procedure: A survey of literature and related research 
was made to gather information as to the history, early 
development and present status of science fairs, statis- 
tical procedures used in related research, and suggestions 
and rules furnished by well-organized science fairs to 
teachers and science fair contestants. 

From pertinent periodicals, from booklets and pamph- 
lets published by science fairs, from personal interviews 
with individuals in the Boston area who have sponsored 
and have had long association with science fairs, and from 
critical analysis by two graduate seminars, two question- 
naires were constructed, validated and sent to one hundred 
sixty-nine teacher-sponsors and science fair judges. 

Data were tabulated from the returned questionnaires 
as to (1) factors considered necessary for excellent proj- 
ects in physics, and (2) characteristics of student winners. 
The list of factors that teacher-sponsors and science fair 
judges agreed were necessary for excellent projects was 
submitted to a jury of twenty-five college physics teachers, 
who had experience in science fair judging, for rating and 
criticism. 





Findings and Conclusions: A list of physics projects 
that were first place winners at recent science fairs was 
compiled. This diversi*'od group of projects represents 
eight general areas of physics. 

Teacher-sponsors, science fair judges, and a group of 
experienced college physics teachers selected the follow- 
ing list of criteria as characteristic of excellent physics 
projects. 





Factors Necessary for Excellent Physics Projects 





Shows careful and thorough planning. 
Shows logical thinking. 

Reaches reasonable conclusions. 
Actually does what it is supposed to do. 
(Discovers, illustrates, demonstrates, 
develops, — a principle of physics). 
Shows accuracy of observation. 

Shows ingenuity in use of ideas. 

Gives full, clear story of problem. 
Has complete record of data. 
Evidences original ideas. 


Highly Desirable Characteristics 





Project is neat. 

Actually works. 

Has orderly arrangement. 

Has equipment developed by student. 





The following list represents characteristics or traits 
that teacher-sponsors and science fair judges indicated 
they believed were evident in students who produced win- 
‘ning physics projects at recent science fairs. 


-Eighty percent or more agreed- 


Ability to do critical thinking. 
Ability to see relationships. 
Possesses manual dexterity. 
Posseses mental acuity. 

Is open-minded. 

Exhibits originality. 

Is persistent. 


- Fifty-five to seventy-nine percent agreed- 


Is careful (accurate). 

Is co-operative. 

Is courteous. 

Is dependable. 

Shows enthusiasm. 

Has intellectual honesty. 
Is neat (orderly). 

Has a pleasing personality. 
Exhibits poise (self-control). 
Exhibits showmanship. 
Shows suspended judgment. 
Is tactful. 

Is fluent. 


These characteristics seem to be in close agreement 
with descriptions of science talented students and matured 
scientists quoted in the literature. 

It is believed that the results of this study will put in 
the hands of the high school physics teacher and his stu- 
dents a set of criteria that can be used to help produce ex- 
cellent physics projects. Such projects should help to 
raise the standards of science fair projects, and should 
reflect higher standards into laboratory and project work 
done in the classroom. Physics teachers with this coherent 
framework should be able to present open-ended experi- 
mental situations in which they could expect maximum re- 
sponse as it should help eliminate difficulties and pitfalls 
which are frequently encountered in project work. 
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This study sought to investigate the effect on reading 
performance and on academic achievement of a reading 
improvement course required of selected college freshmen. 

Population consisted of three hundred male and female 
students entering the College of Agriculture, Forestry, and 
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Home Economics at the University of Minnesota in the fall 
of 1958. The population was divided according to curric- 
ulum. One half of the students in each curriculum group 
were assigned as experimental subjects by the use of 
random ampling numbers. Experimental students were 
required to enroll in a three-credit course emphasizing 
the improvement of reading. Control subjects were not 
permitted to enroll. At the end of the academic year the 
population was retested in reading to measure gains made. 
Two different grade-point averages were calculated for 
each student in the study, one in courses of a quantitative 
type (science and mathematics), and a second in courses 
of a verbal nature (English and social science). 

At the end of the experiment 215 of the original 300 
students remained in residence. One hundred eight were 
in the experimental group and one hundred seven in the 
control. Gains in reading performance were treated by 
an analysis of variance technique to test the significance 
of differences found. Grade-point average data were 
grouped by curriculum and stratified first by ACE level 
and then by initial reading score and subjected to an anal- 
ysis of covariance, method of unweighted means. The 
stratification was carried out to test the influence of ACE 
level and initial standing in reading on response to the 
training. 

Analysis of the data revealed that gains in reading per- 
formance made by the experimental group exceeded at the 
one percent level those made by the control group in virtu- 
ally all reading abilities measured. Arrangement of the 
grade-point average data into groups and strata yielded 
forty separate comparisons of means between experimental 
and control students. Thirty comparisons favored the ex- 
perimental group while ten favored the controls. No sig- 
nificant differences in academic achievement between 
experimental and control were found in courses of a quanti- 
tative type. In verbal-type courses with the experimental 
data stratified by ACE and controlled by initial reading, 
experimental subjects exceeded controls in grade-point 
average at the two percent level. In verbal-type courses 
with the data stratified by initial reading score and con- 
trolled by ACE, Home Economics students in the low 
reading stratum of the experimental group surpassed com- 
parable control students in academic achievement at the 
one percent level. In verbal-type courses with the data 
stratified by initial reading score and controlled by ACE, 
Agriculture students in the middle reading stratum of the 
experimental group surpassed comparable control students 
in academic achievement at the five percent level. 

Conclusions were enumerated as follows: 

1. Experimental students made more gain in reading 
abilities measured than did control students. 

2. Experimental students were not significantly bene- 
fited in achieving higher grade-point averages in quantita- 
tive-type courses. 

3. Under certain conditions of grouping and stratifica- 
tion, experimental students were significantly benefited in 
achieving higher grade-point averages in verbal-type 
courses. 

4. Though not statistically significant, it appeared that 
ACE level was slightly more important in response to 
training than was initial reading ability. 

5. The experimental treatment had no observable effect 
on persistence in the college. 

The results of the study appeared to confirm the value 
of the training in courses where considerable reading is 





required, with smaller and not statistically significant 
benefits accruing in courses where general reading ability 
is not widely employed. It is suggested that a lack of 
sensitivity of the criterion measures may have reduced 
the observable effects of the experimental treatment. 
Microfilm $3.35; Xerox $11.70. 259 pages. 
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A STUDY OF SUPERVISORY PRACTICES IN 
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James Ethridge Aaron, Ed.D. 
New York University, 1960 


The Problem 


The responsibility for the organization and administra- 
tion of the safety education program lies in the hands of the 
chief school administrator. However, in view of the en- 
larged scope of the schools’ safety program, it is desirable 
for the administrator to delegate such responsibility to an 
individual who can rightfully be called the supervisor of 
safety education. This has already been accomplished in 
those schools where the safety program has been well or- 
ganized with aims and objectives properly defined. 

It now appears that the task ahead is to impress more 
administrators with the fact that the supervisor of safety 
education plays an important part in the development of 
the total school program, and that such a person should be 
appointed. In view of the investigator’s past experience as 
a school safety consultant, he was aware of the needs in the 
supervisory area and subsequently served as an incentive 
to develop this study. 





Statement of the Problem 


The purpose of this investigation was to determine the 
present status of supervisory practices in safety education 
in selected cities in the United States and to make recom- 
mendations for improvement of such practices. Sub- 
problems, the answers to which were essential in deter- 
mining a solution of the main problem, included: 


1. What are the nature and scope of current 
supervisory practices in safety education 
in selected cities in the United States? 


. What are the fundamental principles which 
govern supervisory practices in safety 
education? 


- How do principles of supervision in general 
education compare with principles of super- 
vision in safety education? 
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. What changes in the present status of the 
supervision of safety education should be 
made for the improvement of the program? 


Definition of Terms 


Safety Education--Instruction relating to (1) preventing 
accidents and saving lives (a) by developing attitudes nec- 
essary thereto; (b) by imparting helpful knowledge; and 
(c) by developing habits and skills which help in safeguard- 
ing oneself and others; and (2) to fuse these elements into 
a discipline important in itself as a means to effective 
citizenship. 

Supervision--All efforts of designated school officials 
directed toward providing leadership to the teacher and 
other educational workers for the improvement of instruc- 
tion. 

Principles of Supervision--A principle is a character- 
istic common to a number . . ., situations, or events. ... 
The verbal formulation of the common characteristics in 
each case constitutes a principle. 














Delimitations 


1. This study was limited to those cities where 
one or more persons have been designated to 
supervise the safety education program with- 
in the school system. 


This study was limited further to those 
cities where the safety education super- 
visor(s) is affiliated with the Supervisors 
Section of the National Safety Council. 





Nature of the Instrument 





For the purposes of this investigation a questionnaire 
device was developed and sent to members of the Safety 
Supervisors of the National Safety Council. The question- 
naire was sent to only those individuals supervising school 
safety education programs. (This eliminated 105 members 
of the section who were employees of state departments of 
education.) Components of the instrument were questions 
requiring statements related to supervisory practices in 
operation or principles upon which programs in super- 
vision should be developed. Essentially the questionnaire 
was concerned with obtaining information related to 
(1) background information and job data; (2) the determina- 
tion and coordination of administrative policy in safety; 

(3) the development of safety curricula; (4) the improve- 
ment of instruction in safety; (5) the development of im- 
proved community coordination in safety; and (6) evalua- 
tion of the effectiveness of the safety education program. 
Initially, questionnaires were sent to 543 individuals whose 
names appeared on the 1957-58 membership roster of the 
Safety Supervisor’s Section. 


Conclusions 





The following conclusions have been drawn after a care- 
ful analysis of the data collected for the study: 

1. It appears possible that almost all school systems 
can employ a supervisor of safety education either full 
time or on a part-time basis. 





2. To be most effective the safety supervisor should 
not teach as a part of his responsibilities. Moreover, to 
be most effective he should not hold multiple supervisory 
responsibilities. 

3. For the most part supervisors of safety education 
need to have special preparation for their position. If 
possible he should hold a master’s degree in safety educa- 
tion or as a minimum a minor at the graduate level. 

4. The supervisor of safety education needs to be given 
equal status with other recognized school supervisors. 
Moreover, he should be a member of the administrative 
policy making body of a school or school system. 

5. The development and improvement of safety instruc- 
tion and curricula should be centered in one person--a su- 
pervisor of safety education. 
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Supervisor: Professor Calvin Grieder 


The purpose of this study was to present a summary of 
Kansas Supreme Court decisions which are related to 
public school administration in an effort to 1) better under- 
stand the present status of school law, 2) make recom- 
mendations for better school administration, 3) point out 
possible implications for the future as related to public 
school administration, and 4) present certain guiding prin- 
ciples in the court’s rationale as a result of the study of 
case law. Only those cases which were directly related 
to the administration of public schools were considered. 
Litigation in the area of private schools was omitted. All 
cases dealing with teacher, student, board of education, 
and state and federal relationships were included. 

The summaries of all supreme court decisions in the 
Pacific Reporter and the Kansas Reports were studied. 

A total of 101 cases which are closely related to public 
school administration were included. Cases related to 
the powers, duties, and responsibilities of school boards, 
segregation, and teacher contracts comprised approxi- 
mately one-half the total number of cases. 

In a historical study, it is impossible to make definite 
recommendations for making practices of the public school 
system conform to the letter of the law. No two cases are 
ever identical in nature. The court bases many of its de- 
cisions on either controlling or persuasive influence. 
Precedents within a state are said to have controlling in- 
fluence while decisions of other state supreme courts are 
said to have persuasive influence. Courts are not con- 
strained to settle issues according to precedent always, 
but often have found precedents which would support doing 
that which at the time seems reasonable. Although a slow 
evolution has and is taking place in social thinking, there 
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remains a core of principles upon which judges have re- 
peatedly based their decisions in deciding upon school 
issues. Some of these more important principles are: 


1) The court will not substitute its wisdom for the 
wisdom of a board in discretionary matters. 


2) Courts may not interfere with statutes which are 
within the police power of the legislature. 


3) All persons are held to know the law. 


4) A board of education may not assume powers not 
granted by the legislature except for those discre- 
tionary powers necessary for the fulfillment of its 
duties. 


5) Teachers may act in loco parentis. 
6) Education is the responsibility of the State. 


7) A school district is a political subdivision of the 
State. 


8) School board members and teachers are officials of 
the State. 


9) A board of education may sue or be sued. 


10) A board of education may not delegate its final re- 
sponsibility to individual members of the board or 
to committees of the board. 


11) Separation of church and state must be maintained. 


12) Students may not be required to perform acts in 
violation of their constitutional rights. 


13) Legislation is one of the principal functions of a 
board of education. 


14) Boards of education enjoy governmental immunity 
in tort action. 


As a recommendation to boards of education, rules and 
regulations should be approved by an attorney and appear 
in writing. These should in no way be in conflict with the 
statutes, the state board of education, or any agency of the 
State possessing police powers. Superintendents should 
avail themselves of opportunities to know well the laws of 
the State and abide within these limitations. A pupil needs 
to understand that attendance at a public school is a privi- 
lege and not a right, and so long as he refrains from im- 
moral acts and from interfering with the efficient operation 
of the school, this privilege will not be denied him. 
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The hypotheses for the study were that (1) there is a 
relatively low correlation between the school faculty par- 
ticipation in community organizations within the school 
district and the school faculty’s stated attitude toward 





school-community relations, and (2) there is a marked 
difference in the type and purpose of participation between 
communities of high educational acceptance and communi- 
ties of low educational acceptance. 

The names of thirty-eight cities in the state of Ohio 
were sent to a jury of fifteen educators who rated the ten 
cities that, in their opinion, displayed the strongest ac- 
ceptance of the educational program and the ten cities that 
displayed the weakest educational acceptance. The results 
of this rating provided the school systems for this study. 
The teachers of these school systems were then surveyed 
through a printed questionnaire. 

The questionnaire included a School-Community Rela- 
tions Scale to obtain a statement of teacher attitude and a 
Social Participation Scale to determine the type and amount 
of teacher participation in community organizations. The 
results of the questionnaire survey were evaluated in 
terms of a weighted score technique. Comparisons were 
then made between the group of school systems having 
strong educational acceptance and the group having weak 
educational acceptance. 

Conclusions were that teacher attitude tends to support 
accepted public relations principles regardless of what 
the educational philosophy of the school-community might 
be; that teacher participation as tested in this study was 
not an accurate measure of the community’s acceptance of 
the educational program; and, finally, that further study 
should be devoted to an investigation of the area of teacher 
attitude as it affects the public relations efforts resulting 
from teacher participation in community organizations. 
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Auburn University, 1960 


Supervisor: Truman M. Pierce 


The study was concerned with a Guidance Workshop 
held at Auburn University during the summer of 1957 and 
summer of 1958, sponsored by The International Paper 
Company Foundation, and involving representation of four- 
teen school systems located in six southeastern states. 

The major purposes of this study were to determine 
whether or not any changes occurred in the guidance pro- 
grams for which participants were responsible in their 
respective school systems as a result of participation in 
the workshop, summer 1958, and to determine the behav- 
ioral characteristics of the people whose guidance pro- 
grams did not change to the same degree. 

The Investigator visited each school represented at the 
Guidance Workshop, summer 1958, interviewed each par- 
ticipant of the Workshop, and administered to each par- 
ticipant four instruments designed to measure behavioral 
patterns. 

Analyses of the collected data were made by a se- 
lected jury of four educators and by the Investigator. 
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The following conclusions seemed warranted by the result 
of the analyses: 

1. Those people who were characterized by an accept- 
ance of their own worth and an acceptance of the worth of 
other people changed their guidance programs more than 
those people who were characterized as rejecting of either 
themselves or rejecting of other people. 

2. Those participants who described themselves as 
permissive, educing, aiding, and facilitating in their teach- 
ing role dis not show any more change in their guidance 
programs, according to this study, than did those who held 
an opposite teacher role concept. 

3. Those participants who perceived the principal as 
being empathically understanding, as congruent in their 
relationship, who place the locus of self-evaluation within 
the teacher, and who make their experiences available as 
and when needed by the teacher, as being positive in their 
regard and as being unconditional in their regard, changed 
more than those participants whose perceived relation- 
ships with their principals were not so characterized. 

4. Those participants who perceived the instructor as 
being empathically unders.a ding, as congruent in their 
relationship, who place tne iocus of self-evaluation within 
the teacher, and who make their experiences available as 
and when needed by the teacher, as being positive in their 
regard and as being unconditional in their regard, did not 
change any more, according to this study, than did those 
participants whose perceived relationships with the in- 
structor were of an opposite nature. 

5. Participants’ relationships with their principals 
are more important in determining change of guidance pro- 
grams than their relationships with the instructor of a 
Workshop. It should be recalled that all members of the 
Workshop did change to some extent. 

The following recommendations seem justified by the 
findings of this study: 

1. It is recommended that other group-centered work- 
shops be conducted with a permissive atmosphere since 
the results of this study indicate, according to the judges’ 
ratings, all participants were influenced to make positive 
changes to some degree. 

2. It is recommended that if future group-centered 
guidance workshops are held, the administrators of the 
school systems represented be requested to spend at least 
two weeks in the workshop attended by their guidance coun- 
selors. This will give the administrators an opportunity 
to understand better the necessity of supporting and en- 
couraging the guidance counselor and of providing adequate 
time for the counseling program in the school schedule. 
The importance of the administrator’s role in helping work- 
shop participants to carry out their plans for improving 
guidance programs was demonstrated in this study. (Each 
participant interviewed by the Investigator in making the 
study expressed this request.) 

3. It is recommended that opportunities for participants 
to share Workshop experiences with other teachers in their 
own school systems be provided by the local schools con- 
cerned since this study indicates that guidance counselors 
are handicapped by lack of cooperation from other faculty 
members in the administering of the guidance programs. 

4, It is recommended that counseiors be selected from 
among those people who have a high acceptance of them- 
selves and who have a high acceptance of other people, 
since this study indicates that such people change their 


guidance programs more than those people who did not have 
a high acceptance of themselves and other people. 

5. It is recommended that the results of this study be 
made available to all the administrators of the fourteen 
school systems represented in:the Guidance Workshop, 
summer 1958, since the findings herein may enlighten the 
administrator concerning the reasons for progress or lack 
of progress in their guidance programs. 

6. It is recommended that other group-centered guid- 
ance workshops be evaluated and that guidance workshops 
based on other learning theories be evaluated in order to 
determine more clearly the effects of different types of 
workshops. Microfilm $3.15; Xerox $11.05. 241 pages. 
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Gilbert William Berry, Ed.D. 
Boston University School of Education, 1960 


Statement of the Problem 





The purpose of this study was to determine the place- 
ment of authority in school systems between the central 
office and the supervising elementary school principal. 

Agreement and difference of response in the placement 
of authority was investigated between principals and super- 
intendents and among principals of varied experience, sex, 
training and size of school administered. 


Procedure for Determining Placement of Authority in 





School Systems Between the Supervising Principal and 








Central Office 





(1) A list of duties performed by the elementary school 
principal containing elements of authority was de- 
vised. An analysis of documentary materials, pre- 
vious studies and interrogation of principals in the 
field yielded 141 duties. 


The duties were placed in a check list to ascertain 
the placement of authority as a function of the 
principal, principal and central office jointly, or 
the central office alone. 


The duties were placed in the categories of Per- 
sonnel, Instruction, Business Management, Pupils, 
Special Services, Community Relations and School 
System Responsibilities. 


The check list was tested in a pilot study adminis- 
tered to 17 supervising elementary principals, 
superintendent and assistant superintendent in a 
single school system. 


A random sample of 20 cities and towns was 
drawn from 68 Massachusetts communities 
having four or more supervising elementary 
principals. 
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(6) One hundred seventy supervising principals and 
18 superintendents participated in the study con- 
stituting 90 per cent of those who received the 
check list. 


The test-retest procedure was used with 20 prin- 
cipals to determine the reliability of the check list. 


The basis for reporting items that were significant 
was described as the “level of agreement.” A base 
of sixty-six and two thirds per cent of the respond- 
ents in agreement with both current and recom- 
mended practice was established as the criterion 
level. 


Conclusions on Placement of Authority in School Systems 
Between the Central Office and Supervising Elementary 
Principal with Sixty-Six and Two-Thirds Per Cent or 
More of the Respondents in Agreement 














(1) The supervising elementary principal is given very 
limited control of personnel and exercises little 
authority in matters pertaining to system-wide re- 
sponsibilities. 


The largest number of duties in any category in 
which the principal exercised authority concerned 
the pupils within his school. 


Neither principals or superintendents recommended 
a greater degree of authority for placement with 
the principal alone than is currently exercised. 


Principals and superintendents did not mutually 
agree on the recommendation of any single duty as 
a central office function. 


Principals responding as a total group to the cate- 
gory of personnel recommended shared authority 
with the central office in interviewing teachers, 
selecting new teachers for their school, selecting 
teachers to be discharged and in selecting a new 
assistant principal. 


In the area of instruction principals recommended 
shared authority with the central office in the se- 
lection of intelligence tests, in determining the 
time of year for testing, participation in determin- 
ing class size, time allotments for the program of 
studies, and in developing a cumulative record. 


Approximately one fourth of the duties did not meet 
the sixty-six and two thirds per cent level of agree- 
ment in the placement of authority. 


The trend of principals’ recommendations indi- 
cated a change in the placement of authority with 
the central office to shared authority with the prin- 
cipal. 


Principals of varied experience, sex, training and 
with different sized schools did not vary greatly in 
the placement of authority. 


School systems, in large numbers, do not employ 
adjustment counselors, librarians, and social 
workers in the elementary school. 


The reliability of the instrument, determined by 

the per cent of agreement, was 79.8 for current 

practice and 78.1 for recommended practice. 
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AN EVALUATION OF SICK LEAVE POLICIES 
IN THE PUBLIC SCHOOLS OF ARIZONA 


(L. C. Card No. Mic 60-5815) 


Helen Virginia Botsford, Ed.D. 
University of Arizona, 1960 


The Problem 


The purpose of this study was to determine the status, 
practices, and procedures in the administration of sick 
leave policies governing teachers in the public schools of 
Arizona and to compare these policies with the minimum 
policies established by the state laws pertaining to sick 
leave for teachers in the various states which had such laws. 


The Procedure 


Data for the conduct of this study were collected: 

(1) by surveying the literature, (2) by examining the exist- 
ing sick leave policies through a sampling survey of se- 
lected school districts in the nation, (3) by securing rec- 
ommended standards of sick leave practices from health 
and educational associations, (4) by developing a question- 
naire to be sent to the superintendents of the school dis- 
tricts in Arizona, (5) by sendinga similar questionnaire to 
the executive secretaries of the state education associations, 
(6) by obtaining copies of the state sick leave laws, and 

(7) by referring to the sick leave pamphlets containing the 
practices followed in business, industry, and government. 

The procedures used were surveying, analyzing, and 
comparing the administrative aspects and practices of the 
sick leave policies governing teachers in the public schools 
of Arizona with the minimum policies established by the 
state sick leave laws for teachers. 

To accomplish the purpose of the study it was neces- 
sary: (1) to explain sick leave and the relationship of 
adequate sick leave provisions to the total instructional 
program; (2) to discuss the principles of personnel admin- 
istration in any occupation as they direct the conditions of 
service applying to sick leave; (3) to cite examples of the 
sick leave provisions followed in the federal and Arizona 
governments and in selected national businesses and in- 
dustries operating in Arizona in order to determine the 
status, practices, and procedures of sick leave adminis- 
tration in other occupations; (4) to present the historical 
background of sick leave and of state laws governing sick 
leave provisions for teachers in order to determine the 
status, practices, and procedures of sick leave in the oc- 
cupation of teaching; (5) to develop a philosophy of sick 
leave from the research conducted by business and indus- 
try to improve personnel administration and from the 
changing concepts revealed semantically in the nomencla- 
ture applied to sick leave; (6) to ascertain through a study 
of the operation of the state sick leave laws the medians 
and trends of administrative policies of sick leave; (7) to 
determine through a study of the sick leave policies of the 
school districts of Arizona the norms of the administrative 
practices within the State of Arizona; and (8) to compare 
the norms of the sick leave administrative practices in 
the school districts of Arizona with the norms of the sick 
leave practices of the state sick leave laws. 


The Findings 


The fact that the majority of states and the majority 
of school districts in Arizona had sick leave provisions 
for teachers indicated that education was accepting 
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adequate sick leave provisions, just as government, busi- 
ness, and industry had, as one of the necessary conditions 
of service. 

The comparisons of the administrative aspects and 
practices of sick leave policies revealed that the permis- 
sive policies extant in the school districts of Arizona fol- 
lowed the general pattern of the mandatory minimum poli- 
cies established by the state sick leave laws in: 


(1) that the median number of days granted by both 
was ten days; 


(2) that the median of the practices in making the total 
sick leave available to the teacher was to make 
sick leave available on the first day of school even 
though the teacher was ill and was unable to report 
to work; 


that the majority of both the states and the districts 
having laws and policies governing sick leave 
granted accumulative provisions; 


that the median of accumulative provisions was 
five years in the states having sick leave laws and 
three years in the Arizona districts having sick 
leave policies; 


that no adjustment of any kind was granted for ac- 
cumulated sick leave either by a state or by a dis- 
trict; 


that of the other kinds of absence, bereavement 
leave was most commonly incorporated into sick 
leave; 


that substitutes were usually employed when a 
teacher was absent as a result of illness; 


that the most common practice both in the states 
and in the districts was to pay the substitutes from 
school district funds, and 


that the administrative details of informing the 
teacher about sick leave provisions, of using a 
certain absence form, of checking the validity of 
the report of a teacher’s absence, and of checking 
the health of the teacher reporting back to work 
after an absence as a result of illness were tech- 
nicalities in the administration of sick leave to be 
resolved by the local school boards. 


Seventy-one school districts in the State of Arizona 
were not mentioned in the comparisons. Ten districts 
were not in session and/or were transporting students to 
other districts; eleven districts did not respond to the 
questionnaire, and fifty districts did not have a sick leave 
policy. All of these districts had a total student enroll- 
ment under one thousand, a fact which indicated that it is 
the rural teacher who does without sick leave. 


Other findings were: 


(1) that nine states provided for the transfer of ac- 
cumulated sick leave provisions from one school 
district to another within the state; 


(2) that twenty-seven states granted permission to the 
local districts to exceed the minimum provisions 
for sick leave cited in the law; 


that ten states made the purchasing of sickness 
and accident insurance with school funds permis- 
sive to local school districts; 





(4) that more liberal provisions had been granted in 
each succeeding revision of the laws governing 
sick leave; 


(5) that the national trend indicated that an increasing 
number of states were adopting mandatory laws 
establishing minimum sick leave provisions for 
the teachers in the public schools; 


that a majority of the respondents from the dis- 
tricts in Arizona favored a state law governing 
sick leave; 


that most of the respondents favored school dis- 
tricts’ purchasing sickness and accident insurance 
with school funds in Arizona if the law would 
permit, and 


that the federal government, the State government 
of Arizona, and the national businesses and indus- 
tries represented in Arizona had well-defined sick 
leave policies granting transfer of accumulated 
sick leave and providing for the most part more 
generous provisions than those to be found in edu- 
cation. 


The Implications 


Implications were drawn from the findings of the study 
(1) for the justice of sick leave and (2) for conformity to 
the principle of justice of sick leave through the adminis- 
tration of equitable sick leave provisions both at the state 
and at the local level. 


The Recommendations 


Recommendations were made, which, if followed, would 
lead to the equalization of sick leave provisions for all 
teachers in the State of Arizona in accordance with the 
principle of the justice of sick leave. The recommenda- 
tions were: 


(1) that the State of Arizona enact through the legis- 
lature a state law establishing mandatory minimum 
sick leave provisions for the teachers in the public 
schools of Arizona; 


that each school board be granted the prerogative 
of detailed administration and be free to increase 
provisions if desired; 


that the legislature enact a permissive law enabling 
school districts to purchase sickness and accident 
insurance with school funds; and 


that the State of Arizona investigate ways and 
means of financing sick leave for teachers to 
guarantee this subsistence need to every teacher 
in the public schools of Arizona. 
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AN EVALUATION OF THE POLICIES AND 
PROCEDURES USED IN PUERTO RICO 
IN PLANNING AND CONSTRUCTING 
PUBLIC SCHOOL BUILDINGS 


(L. C. Card No. Mic 60-3766) 


Demetrio Cartagena Colon, Ed.D. 
New York University, 1960 


The purpose of this study is to determine: (1) what 
policies and procedures are followed in school construc- 
tion programs of the Department of Education; (2) how 
well and to what extent these policies and procedures ful- 
fill the needs of the school in terms of educational objec- 
tives; and (3) what, if any, changes need to be made to 
improve school construction programs. 

This study was conducted through: (a) a detailed eval- 
uation of 186 schools in fifteen carefully chosen represent- 
ative school districts; (b) coordination and tabulation of 
these evaluations by a central committee; (c) interviews 
of personnel in the Departments of Education and Public 
Works and the Puerto Rico Planning Board; and (d) read- 
ings in literature related to school construction in Puerto 
Rico and school construction policies and procedures in 
the United States. 

The history of school construction in Puerto Rico from 
earlier colonial times to the establishment of the Common- 
wealth of Puerto Rico in 1952 was traced to see how past 
policies and procedures are reflected in present policies 
and procedures. 

The study has revealed there is: (1) a lack of a long- 
range master plan of physical needs by municipalities and 
zones; (2) a lack of systematic attention to the curriculum 
as an important factor to be considered in the school 
building programs; (3) a lack of adequate participation of 
the supervisors, administrators, teachers and laymen in 
the educational planning of school buildings; (4) a lack of 
adequate coordination of the respective responsibilities of 
the Departments of Education and Public Works; (5) a lack 
of a consistent program of evaluation of the physical plants 
to determine their suitability for current and future needs; 
(6) a lack of an organized program of research in building 
materials, architectural and creative educational design; 
(7) a need for more municipal participation in the construc- 
tion of school buildings; and (8) a need for an organized 
program for maintenance of school facilities and/or adapt- 
ing of these to changing needs. 

On the basis of these findings, the writer offers the 
following suggestions: (1) a long-range school construction 
program based on adequate educational as well as construc- 
tional planning; (2) full participation of school personnel 
and laymen in the educational planning of school construc- 
tion; (3) continuous evaluation and revision of the long- 
range plan in terms of present and future educational and 
community needs; (4) a strong research program; (5) more 
participation of municipalities in school construction proj- 
ects; (6) gradual transfer of responsibilities and authority 
for school building planning and construction from the De- 
partment of Public Works to the Department of Education; 
and (7) a program of maintenance and adaptability of 
school facilities to be placed on a systematic basis. 

The writer advocates certain steps for immediate ac- 
tion in carrying out these recommendations: (1) additional 
personnel in the School Planning Division to handle satis- 
factorily all phases of school plant planning and supervision 





of construction, to organize an effective research program 
and to promote better municipal cooperation; (2) panel 
discussions, forums and seminars at local and state levels 
on educational and community planning for school building 
projects to educate the lay public, school personnel and 
architects; (3) organization at local and state levels of 
evaluating committees of educators, architects and laymen 
for school plant facilities; (4) legislation to effect the 
transfer of responsibility for school construction from the 
Department of Public Works to the Department of Educa- 
tion; and (5) university level courses in school building 
planning. Microfilm $4.25; Xerox $14.85. 330 pages. 
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Margaret Louise Walton Clark, Ed.D. 
Stanford University, 1960 


This dissertation is a study of the leadership of 
Charles H. Judd in secondary education. To assess Judd’s 
ideas and leadership, his contributions in two areas of 
secondary education, curriculum and organization, served 
as afocus. The plan of study included: presentation of 
biographical material; the influence of Judd’s teachers; 
Judd’s professional training; his philosophy of education. 
Judd’s leadership qualities have been traced through se- 
lected opinions of his contemporaries. Finally, his lead- 
ership has been categorized under these headings: 
executive leader, judge or arbitrator, advocate or propa- 
gandist, expert. 

During Judd’s lifetime vast changes occurred in social 
institutions, including the secondary schools; interest in 
science influenced methods applied to the study of educa- 
tion; the American high school came to accommodate all 
youth; the depression years raised questions as to the 
type of education suited to these youth; and the Progres- 
sive Education movement was at its height. This was a 
challenging time to be on the educational scene, and Judd, 
as Head of the Department of Education at the University 
of Chicago during most of his professional life, was in a 
strategic position to take advantage of the opportunities 
for leadership which were presented to him. He served 
his profession in many ways. As an illustration of the 
profession’s high regard for his competence, he was asked 
to be on the Commission on Curriculum for the Department 
of Superintendence, and he was a member of survey com- 
mittees, such as the Cleveland Survey and the President’s 
Advisory Commission on Education. 

If one criterion of leadership is the acceptance of the 
leader’s ideas in later times, then the fact that several of 
Judd’s views on curriculum are widely held today attests 
to his success. For example, the plan for accrediting or 
evaluating the work of public schools by regional organiza- 
tions, by state universities, or by professional groups is 
now a common practice. Judd gave original and lasting 
impetus to this movement, 

Another contribution which Judd made to secondary 
education lay in the application of a psychological idea to 
methods. His principle of the generalization of experience 
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has had widespread influence, and is exemplified by the 
procedures followed in recording scientific data in 
present-day laboratories. 

In school organization, Judd was active in promoting 
the junior high school. He served on many committees 
and gave wide publicity to the idea that a separate school 
should be organized for young adolescents. He made a 
significant point when he mentioned that the type of school- 
ing found in the United States in the early part of the 
twentieth century was inappropriate for most boys and 
girls who were actually attending school. Judd’s emphasis 
was on administrative units while today educators are in- 
clined to attach more importance to the instructional pro- 
gram of schools. 

Judd exercised effective leadership through the 
strength of his personality which enabled him to advance 
his ideas forcefully. His power as a speaker combined 
with his reputation for integrity enhanced his influence. 
He also exerted substantial influence upon American sec- 
ondary education through the research and contributions 
of his former students and colleagues, for example: 

A. J. Brumbaugh, Guy T. Buswell, Newton Edwards, 
William S. Gray, Karl J. Holzinger, Leonard V. Koos, 

R. L. Lyman, W. G. Reavis, Floyd W. Reeves, and 

R. M. Tryon. Some cf these men remained at the Univer- 
sity of Chicago, and others went to other universities and 
secondary schools to apply ideas which they developed 
while under the influence of Judd. 

Of the several types of leadership examined, Judd had 
many of the qualities of the executive-leader, functioning 
as the administrator of his department in the University. 
He also may be classified as an advocate since he spoke 
and wrote extensively to promote his ideas. The investi- 
gation indicates that it is as expert in secondary school 
curriculum and secondary organization, however, that 
Judd was most effective as a leader. The learned-man, 
the expert, has been much in demand to teach and to assist 
others to acquire knowledge in the field of education. 

Tribute to Judd’s leadership was summed up on the 
occasion of the presentation of the American Educational 
Award to him in 1938, as recorded in the Texas Outlook: 


The generation spent by Dr. Judd at the University of 
Chicago encompasses the most revolutionary period 
of change in the history of education in the United 
States and to this period of change and progress he 
contributed in full measure his beliefs in democratic 
secondary education and the scientific movement in 
education. 
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The purpose of this study was to determine if the re- 
ported “willingness” of school board members to support 





increased costs could be related to their personal “opin- 
ions” of the schools they serve. 

It was hypothesized that increases in “opinion” are re- 
lated to increases in “willingness.” with no significant 
influence on the relationship evidenced by variations in 
district size or local per-pupil expenditures. It was fur- 
ther contended that members’ over-all “opinions” would 
relate significantly to specific “opinions” concerning 
Curriculum, Teachers, and Administration, with no cor- 
responding significance ascribed to “opinions” concerning 
Equipment and Plant. Final hypotheses proferred the 
absence of relationship between “opinion” and members’ 
sex, occupation, education, or parental status but did sug- 
gest significance of relationship when comparing “opinion” 
with length of board service. 

The study was delimited to New York State, exclusive 
of New York City. The stratified sample, based on pupil 
population, included 228 school districts with a total board 
membership of 1,173. “Willingness” data were collected 
through questionnaires completed by the sample’s chief 
school administrators. “Opinions” and profile data were 
elicited through questionnaires completed by school board 
members. The latter instrument, comprising four com- 
ponents, measured “opinions” concerning Curriculum, 
Teachers, Administration, and Equipment and Plant. Of 
the 504 “willingness” reports and 380 “opinion” returns 
received, 155 were matched for purposes of correlation. 

In the judgment of chief school administrators, all but 
32% of the sample’s board members demonstrated high 
“willingness” to support increased costs. The sample’s 
median board member was male, had three to five years 
of board service, was employed in a professional or man- 
agerial capacity, had at least one child attending local 
public schools, and held a college degree. Satisfaction 
with the schools was reported by 57% of the respondents, 
with 3% indicating dissatisfaction and 40% reflecting, 
“half and half” sentiments. No significant relationship 
was found between “opinions” and members’ sex, service, 
occupation, parental status, or education. 

Dissatisfactions, by component, were reported as 
follows: Curriculum - 6%; Teachers — 5%; Administra- 
tion — 11%; and Equipment and Plant — 1.5%. 

A positive and significant correlation of .370 between 
“willingness” and total “opinion” was computed. 


The study yielded the following additional conclusions: 


(a) Low “willingness” of members is significantly 
related to low tax on true valuation. 


(b) Members are less familiar with Curriculum 
than with any of the other components studied. 


(c) Major criticism of Administration centers about 
public relations and teacher supervision; im- 
plementation of board policies and business man- 
agement are viewed favorably. 


Members’ concern with Teachers centers about 
pupil discipline, quality of professional training, 
and providing children with adequate help. 
Teachers’ treatment of children and professional 
conduct ranked high. 


The major implications of the study are: 


(a) There is a small but definite relationship between 
“opinions” of board members concerning their 
schools and the degree to which they are willing 
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to support increased costs for public educa- 
tion. 


(b) Board members’ “opinions” are fostered by 
factors other than their sex, length of board 
service, occupation, parental status, or education. 
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EFFECT OF CALIFORNIA SCHOOL 
DISTRICT ORGANIZATION ON 
STATE EQUALIZATION AID. 

VOLUME I. 
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Associated Claremont Colleges, 
Claremont, California. ] 


(L. C. Card No. Mic 60-4920) 


Frank Farner, Ph.D. 
The Claremont Graduate School, 1960 


Chairman: Hollis P. Allen 


Equality of educational opportunity is closely related 
to equality of financial ability of school districts. In Cali- 
fornia at the time of this study, 1958-59, the wealthiest of 
more than 1,500 elementary school units was 20,000 times 
more capable of supporting public education through a 
property tax than was the poorest. Such inequality can be 
remedied or eliminated by three methods: 1) total state 
support, 2) statutory equalization systems and 3) school 
district reorganization. The third method was the subject 
of this research. 

The school districts of the state were reorganized ac- 
cording to the ten groupings described below. The amount of 
state equalization aid needed under each pattern was the 
measure of financial inequality. Calculations were made on 
ahigh speed computer at Western Data Processing Center. 


No. of 
Units 


1,543 


The Ten Organizational 
Patterns 





The Elementary Level Status Quo 
Unification by Larger Elementary 
Districts * 
Unification by High School Districts 332 
Three patterns based on criteria of 
high school size and distance be- 
tween high schools: 
IV -- high school units under 600 
ADA and less than 6 miles 
from the nearest other high 
school were unified with the 
nearest other unit 
V -- same as IV except that the 
distance criterion was 
16 miles 
VI -- same as IV and V except 
that there was no distance 
limit 
Unification by Junior College Size 
District 
Grouping VI: Unification by County 
Grouping IX: Unification by College Enrollment 
Area (Regions) 
The State Unit 


Grouping I: 
Grouping II: 


Grouping III: 
Grouping IV, 
V and VI: 


Grouping VI: 


Grouping X: 


State equalization aid was systematically decreased by 
each reduction in the number of school districts. The 
chart following below indicates the relative reduction for 
each grouping. By substituting a single state unit for the 
existing school districts of the state, equalization aid for 
the combined elementary and high school levels was re- 
duced from $154 to $98 million. This was the maximum re- 
duction possible through district reorganization. Data for 
each grouping between these extremes are shown below: 


Percent of 
total Possible 
Reduction thru 

Dist. Reorg. 


Equalization Reduction from 
Grouping Aid Required the Status Quo 
(millions) (millions) 








$154.8 ---- 0.0 
148.0 (est) 
143.6 $11.2 20.0 
142.9 11.9 21.1 
141.9 12.9 22.9 
140.1 14.7 26.1 
129.0 (est) 25.8 44,1 
110.0 44.8 79.5 
103.8 51.0 90.8 
98.6 56.2 100.0 


The school district reorganization program in California 
has been largely directed toward unification of high school 
districts which would realize 20% of the potential reduction. 
Use of counties or regions for unification or, alternatively, 
as fiscal units for the apportionment of state support would 
result in major reductions in the need for equalization aid. 
Were financial equalization the only factor to be considered 
in district organization, the state unit would be the obvious 
preference. Such other factors as size and distance, local 
traditions and community identity must be balanced with 
the financial factor to determine the optimum pattern. The 
ten groupings of this study provide bases for estimating 
the financial effect of organizational patterns which will 
develop from recognition of all factors in school district 
organization. 
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Grouping Il: Unif. by Larger Elementary Districts 











Grouping IIIs Unification by High School District 








Grouping IV: Unification by H.S. District, 5 miles 








Grouping V: Unification by B.S. District, 15 miles 














Grouping VII: Unification by Jr. College Size Distric 
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Grouping IX: Unification by Region 








Grouping I: The State Unit 
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EQUALIZATION AID AND * TRUE” EQUALIZATION AID UNDER TEN SCHOOL 
DISTRICT ORGANIZATION PATTERNS, COMBINED ELEMENTARY 
AND HIGH SCHOOL LEVELS, CALIFORNIA, 1958-59 


*Groupings II and VII were compiled for only a four 
county area in Southern California. State estimates were 
based on findings for this area. 
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A STUDY OF ADMINISTRATORS’ OPINIONS 
ON SELECTED SITUATIONAL FACTORS 
AS RELATED TO PRACTICES 


(L. C. Card No. Mic 61-909) 


Neil Louis Gibbins, Ph.D. 
The Ohio State University, 1960 


Problem 


The concern of this study is centered on the areas of 
recruitment and selection, orientation, in-service educa- 
tion, and the professional growth of teachers. 

The problem involved an investigation of the four areas, 
indicated above, and a search for relationships among 
fourteen factors concerning school administrators and 
their opinions, their practices, and the recognized deter- 
rents to good practices in their school systems. The four- 
teen factors included the position of the administrator, 
years as a teacher or administrator, degree held, college 
attended, age, years since last attended college for credit, 
years in present position, size of staff, number of different 
positions held, the presence of a citizens’ committee or 
teachers’ council, the anticipation of a position advance- 
ment in the next five years, and expert-orientedness. 

The expert-orientedness factor was defined as the degree 
to which the school administrators’ opinions agreed with 
the opinions of a jury of five educators on the Ohio State 
University campus. 


Procedure 


Two hundred Ohio school administrators, selected at 
random, were asked to rate statements about their present 
opinions and practices and to list practices and deterrents 


to practices in the four areas listed above. Seventy-four 
and one-half per cent of the sample returned usable ques- 
tionnaires. 

The item statements were constructed with a five-point 
scale for rating both the opinions and practices. The item 
statements and lists of practices were taken from current 
literature in the field and statements from leaders in edu- 
cation. The deterrents to good practices were identified 
by analyzing the administrators’ responses to an open-end 
question that allowed the administrator complete freedom 
in recording deterrents to practices. 

Several statistical analyses were employed to deter- 
mine commonalities and significant differences among 
factors and related data. Electronic data processing 
equipment was employed in the data analysis. The results 
of these analyses were illustrated in ninety-five tables. 


Conclusions 





1. Administrators of larger districts generally have 
higher rated opinions about recruitment and selection, 
orientation, in-service education, and professional growth 
of teachers and have greater success in putting them in 


practice. 
2. Lack of finances, time, and teacher candidates were 


the most recognized deterrents to putting administrators’ 


opinions in practice. 
3. Teachers sought positions to a greater extent than 


administrators sought good teachers. 





4. The schools’ orientation programs were concerned 
more with the school than with the community or recrea- 
tional outlets for teachers. 

5. Administrators’ opinions, as shown by a rating scale, 
clearly exceeded their practices. 

6. When selecting teachers, administrators considered 
teachers’ “impact upon people” to be as important as past 
teaching experience or knowledge in the field of speciali- 
zation. 

7. The difference between administrators’ opinions 
and practices was not narrowed by the presence of citizens’ 
committees. 

8. Administrators that have teachers’ councils and ad- 
ministrators that anticipate a position advancement within 
the next five years had better practice in the in-service 
education area. 

9. Larger district administrators tended to be more 
expert-oriented. 
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THE BASES ON WHICH TEACHERS ARE 
RECOMMENDED FOR DISMISSAL 


(L. C. Card No. Mic 60-6708) 


Wayne Larson Henderson, Ed.D. 
Stanford University, 1960 


Statement of the Problem 


This study seeks to ascertain the present bases for dis- 
missal, to draw some conclusions from these bases and 
practices, and, finally to make some recommendations for 
possible amelioration of a situation which so vitally con- 
cerns the teaching profession. 

Any case of teacher dismissal that presents itself 
within a school district demands careful planning. Dis- 
trict superintendents are often reluctant to instigate dis- 
missal proceedings since despite careful planning the dis- 
trict may end up on trial. 

A comprehensive framework for the full evaluation of 
personnel is needed in order that a high percentage of 
teachers will be retained and dismissal proceedings will 
be objective, comprehensive, and legal. 


Methodology 


Written sources in compiling the data for this study 
were: publications of the National Education Association 
and the California Teachers Association, previous studies 
related to the subject, court records of trial cases, and 
handbooks of school districts. The county counsels of 
San Joaquin, Fresno, Los Angeles, and Contra Costa coun- 
ties were interviewed. However, the main body of infor- 
mation was obtained through a questionnaire. 

The questionnaire consisted of seven basic questions. 
This questionnaire was sent to administrators of the Los 
Angeles, Long Beach, Pasadena, and Glendale school dis- 
tricts and of eight other school districts of varying size 
in central and northern California whose superintendents 
had previously agreed that their districts would participate. 
The questionnaire follows: 
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. What steps are followed to reach a decision of dis- 
missal in your school? 


Please list the items most consistently brought to 
your attention as reasons for dismissal. 


. In your relationships with teachers who were rec- 
ommended for dismissal, please relate one experi- 
ence that verified that the techniques used in dis- 
missal were sound and successful. 


. In your relationship with teachers who were recom- 
mended for dismissal, please relate one experience 
in which the teacher challenged your procedures. 


. In cases of dismissal that have gone to the board or 
court, what procedures has your school or your dis- 
trict established to be certain that the case would 
be well presented? 


. In cases of dismissal that have gone to the board or 
to the court, what points in procedure have been 
challenged by the teacher, the board, or the court? 


. In cases of dismissal that have gone to the board or 
to the court, what reasons have consistently stood 
up as being valid? 


Findings and Conclusions 


Findings 


The responses of the seventy-one administrators indi- 
cated that, in every case where dismissal is sought, evi- 
dence should be prepared proving: 


1. Persistent nature of difficulties; 

2. Repeated warnings; 

3. Frequent assistance; 

4, Close supervision. 

All of the above types of evidence must be: 
1. Specific in nature; 

2. Extensive in scope; 

3. Recorded. 


Through the efforts of such organizations as the Cali- 
fornia Teachers Association, the California School Boards 
Association, and California Association of School Admin- 
istrators, in-roads are being made into the variety of pro- 
cedures in dealing with dismissal and other personnel 
problems. 


Conclusions 





1. Professionally sound and legal procedures to reach 
a decision to retain or dismiss teachers are avail- 
able to districts that seek them out. 


. School districts which have written policies related 
to retention and dismissal are generally more ef- 
fective in reaching objective conclusions than those 
which do not have these stated written policies. 


The law related to dismissal is actually effective 
for either probationary or permanent teacher. 


. National Education Association and California 
Teachers Association and other state teachers’ 





associations are attempting to establish sound prac- 
tices in dismissal procedures. 


. Incompetent instructors are often permitted to re- 
sign rather than be dismissed. 


The incompetent tenured teacher has a security 
that is unwarranted. 


. There is a need for districts to have closer ties 
with county counsels. 


. Establishing a policy of informing the new teacher 
of expectancy requirements is the first step in 
meeting problems of dismissal. 


. In many districts decisions of dismissal must have 
corroborating and comprehensive written data. 


10. All aspects of this problem need widespread pub- 
licity within the profession. 


In short, the problem of teacher dismissal involves 
the evolvement of definite personnel policies, the adequate 
development of the setting for effective teaching, and the 
acquisition by both teachers and administrators of accurate 
knowledge of their respective ethical and legal rights and 
responsibilities. 
Microfilm $3.95; Xerox $13.95. 306 pages. 


THE FULL—TIME NEGRO 
PRINCIPALSHIP IN TEXAS 


(L. C. Card No. Mic 61-830) 


Harry George Hendricks, Ed.D. 
University of Colorado, 1960 


Supervisor: Professor Calvin Grieder 


It was the purpose of this study to analyze the status of 
the full-time Negro principalship in Texas, evaluate the 
findings, and to make recommendations for improvement 
based on the revealed weaknesses. 

The typical principal in this study is married and is 
51 years old. All are men except 21 elementary princi- 
pals. The typical principal has been in school work, 25.5 
years; present position, 9.5 years; total principalship, 

14.8 years; and school system, 21.2 years. He was chosen 
for his first principalship from the classroom at the age 
of 34 years after holding two school positions. Fewer than 
one-fourth of the principals have had non-teaching work 
experience since graduating from high school. 

The professional status of principals in this study is 
marked by authoritarian practices and not by cooperative 
endeavor at the school and district levels. The principals 
receive a median minimum salary of $5,660, present 
median salary of $7,088, and a median maximum of $7,490. 
Salaries vary according to size of school districts and 
type of principalship. Sick leaves, tenure policies, and 
definite salary schedules are typical of large city districts 
only. The typical principal works on a one year contract 
ten months of the year. 

The typical patterns of grade organization are: high 
school, 7-12 and 9-12; junior high, 7-8-9; elementary 
school, 1-6; and combination school, 1-12. From 12 to 
35 units are offered at the secondary school level. 
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The curriculum is basically college preparatory. The en- 
rollment ranges from 663 to 759.5. The teacher-pupil 
ratio ranges from 1:22 to 1:30. The typical high school is 
a member of the Southern Association of Secondary 
Schools and Colleges. 

The principal’s typical school day is 9 hours long, and 
he works ten months of the year. He spends the major 
portion of his time in administrative functions, but he de- 
sires to spend about 50 per cent in supervision. The su- 
pervisory activities of principals in this study focus on 
the teacher rather than on the total teaching-learning sit- 
uation. The church, lodge, P. T. A., Red Cross and Com- 
munity Chest, represent the major media for community 
contacts. 

The best prepared principals academically are sec- 
ondary men principals in large cities. The typical prin- 
cipal earned the master’s degree after being elected to 
first principalship. The courses taken to prepare for the 
principalship were chiefly geared to certification require- 
ments. Excluding periodicals, the reading of the princi- 
pals in this study is deplorably weak. 

The majority of the principals belong to district, state 
and national educational organizations. About 15 per cent 
of them have held offices. The majority of the principals 
participate in in-service training programs at the state 
and local levels. The typical principal spends his time 
during the summer traveling in the United States, resting, 
and attending summer school. 
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AN AUDIO-VISUAL APPROACH TO THE 
INTERMEDIATE GRADE SOCIAL STUDIES 


(L. C. Card No. Mic 61-646) 


Donald Ammunn Ingli, Ph.D. 
The University of Wisconsin, 1961 


Supervisor: Professor Walter A. Wittich 


The experiment was conducted in seven Milwaukee 
public elementary schools to determine the effectiveness 
of a functional sound film program in the intermediate 
grade social studies. Of the 399 students who completed 
the study, 212 were in the fourth grade and 187 were in 
the fifth grade. Each grade studied six units in geography 
during the year, with film and non-film teaching proce- 
dures rotated each succeeding unit. 

Students were given unit tests to check on vocabulary 
learning, critical thinking, vocabulary, and attitudes. One 
of these tests at each grade level was repeated at the con- 
clusion of the study, as were the attitude questions on the 
first four units. Final results were based on 800,000 re- 
sponses to unit test questions. 

Unit test results, not including the data from attitude 
questions, showed a significant superiority for the film 
students. A breakdown of the test results by I. Q. group- 
ings indicated no significant interaction among the advan- 
tages of film presentation over non-film presentation with 
the three levels of intellectual ability. 

Section I of the unit tests demonstrated a significant 
superiority of the film technique on factual learning at 
both grade levels. Section II on critical thinking showed a 





significant advantage for the film technique at only the 
fifth-grade level. Section II on vocabulary items devel- 
oped significant advantages for the film group at both 
grade levels. 

Retention of learning as measured by repeat tests at 
the conclusion of the year indicated a significant advantage 
only for fifth-grade film students. 

On a separate vocabulary test to check the incidental 
learning of technical geographical terms, and given to all 
students in the research and to 492 other Milwaukee stu- 
dents, the film procedure proved significantly superior at 
both grade levels. The interactions between the film tech- 
nique and the pre-study and post-study tests resulted ina 
significant advantage for only the fourth grade. 

On attitude and opinion questions at the two grade levels, 
23 to 30 per cent of the responses from film and non-film 
children were significantly different on initial and repeat 
tests. Considering prejudicial attitudes, non-film students 
were more prejudiced on both initial and repeat tests. 
Girls more often exhibited extreme viewpoints than did 
boys. The film technique in general seemed to modify 
attitudes during the elapse of time between initial and re- 
peat tests, particularly so in case of questions about other 
ethnic groups. 

Word by word transcriptions of film and non-film class 
discussions indicated the motivation of the film program 
was responsibie for a greater percentage of film children 
participating in class discussions than were non-film 
children and in a shorter period of time. In addition, 
comments and questions of film children were more com- 
plete and critical than were those of non-film children. 

Teachers’ subjective evaluations amplified results of 
the research as exemplified by the testing program. 

Based on the outcomes of the study, certain recommen- 
dations were made. Since students of all ability levels 
benefit substantially from functional use of films in their 
classes, then all students should be provided with extended 
film experiences which would enable them to better cap- 
italize on their capabilities. 

Faced with living in an increasingly complex society, 
children must learn to think more critically. As there 
are indications that the effective use of films and other 
media can contribute to critical thinking, more research 
in this area is needed, 

Finally, since there is some evidence that teaching 
films can exert an influence in combating prejudicial atti- 
tudes and opinions, then more research is needed on the 
production and utilization of films for such purposes. 

Microfilm $2.75; Xerox $9.25. 203 pages. 


AN ANALYSIS OF STATE EDUCATIONAL 
POLICIES AND PRACTICES IN 
SOUTH CAROLINA RELATING TO 
SCHOOL-AGE YOUTH NOT ENROLLED IN SCHOOL 


(L. C. Card No. Mic 60-6426) 


Judith Rebecca Joyner, Ph.D. 
University of South Carolina, 1960 


A study was made during the school year 1959-1960 to 
discover what are the written educational policies of the 
State of South Carolina directly relating to school-age 
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youth not enrolled in school and to evaluate state policy in 
relation to the discovery and removal of causes leading to 
non-enrollment. 

Procedures established for the study were designed to 
provide for (1) the selection and review of major sources 
of written educational po*‘cy emanating at state level di- 
rectly relating to school-age youth not enrolled in school; 
(2) the examination of administrative implementation of 
state policy at major levels of delegated authority and re- 
sponsibility; and (3) the evaluation of the adequacy of 
written state policy in relation to the discovery and re- 
moval of causes leading to non-enrollment. 

Value of the study stems from recent reformulation of 
state policy which affects the nature of the responsibility 
of the State of South Carolina for the school attendance of 
all school-age youth, the lack of clarity in written policy, 
and evidence that many children in South Carolina are 
leaving school prior to completion of a secondary educa- 
tion. 

Examination of written educational policy emanating at 
state level disclosed one major statement of policy di- 
rectly relating to school-age youth not enrolled in school, 
contained in an act entitled “An Act Relating to Visiting 
Teachers and Their Duties and Providing for the Appro- 
priations Therefor.” Two major objectives are inferred 
from an analysis of the basic policy: (1) the identification 
of all school-age youth who are not enrolled in school, and 
(2) the assignment of special personnel (visiting teachers) 
to provide services designed to bring about the enrollment 
of these children in school. 

Analysis of written policy, investigation of administra- 
tive implementation of policy, and evaluation of policy in 
relation to the discovery and removal of causes leading to 
non-enrollment led to the following conclusions: 

1. The objectives of state policy directly relating to 
school-age youth who are not enrolled in school need to be 
clearly defined so that they may be understood by those 
responsible for carrying out those objectives as well as 
by those responsible for bearing the cost of program ef- 
forts. 

2. Adequate provisions should be made in written 
policy to provide a framework for administrative imple- 
mentation. 

3. Major functions growing out of objectives need to 
be clearly described and functions appropriately placed 
within existing organizational structure to provide for ef- 
fective management of minimum programs. 

4. Authorities, responsibilities, and accountability for 
program results need to be clearly understood by those 
who are to work toward program objectives. 

5. Specific provisions need to be made for at least 
technical supervision of defined programs at state level 
in order to establish general limits for particular program 
efforts. 

6. The cost of the visiting teacher services, or what- 
ever services are deemed appropriate to objectives and 
functions, should be considered in the light of the kind of 
services which are to be performed. 

7. Staffing of programs needs to provide for minimum 
qualifications of personnel based on major duties of posi- 
tions and appropriate skills and abilities. Minimum sal- 
aries should be established which are commensurate with 
those paid other State employees occupying similar posi- 
tions. 


8. Appropriate methods of operation need to be devel- 
oped, and written procedures need to be established to in- 


' gure effective coordination of human efforts and production 


of minimum program results. 

9. Means of reporting program accomplishments need 
to be formulated and implemented to provide at all levels 
of accountability bases for continuous planning and evalua- 
tion of programs undertaken. 
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A STUDY OF THE DEVELOPMENT 
OF WRITTEN SCHOOL BOARD 
POLICIES IN THE COUNTY AND CITY 
SCHOOL SYSTEMS OF VIRGINIA 


(L. C. Card No. Mic 60-6602) 


Jimmy Magoulas, Ed.D. 
University of Virginia, 1960 


Purpose of the Study 


It was the purpose of this study to: (1) determine the 
importance of written policies to school systems, (2) de- 
termine the need for written school board policies in 
Virginia, (3) determine the obstacles to the development 
of written policies in Virginia, and (4) prepare a written 
policy guide to assist board members and superintendents 
in meeting the need as it exists in their respective school 
systems. 


Methods Used in the Study 


Background data for the study were gathered through 
a review of the literature. The literature included re- 
search studies, textbooks in school administration and 
school board policy manuals from throughout the state and 
nation. Data on the status of written policies in Virginia 
were obtained by mailing a questionnaire to school board 
chairmen and superintendents. Actual practice in Virginia 
was compared with practice in the nation as a whole. 
Opinions expressed by Virginia school board chairmen and 
superintendents were compared with the opinions of auth- 
orities in the field. After a systematic analysis of the 
foregoing, a guide to assist Virginia school boards in the 
preparation of written policy manuals was prepared. 


Findings of the Study 


The findings of this study were as follows: 

1. The movement toward the adoption of written poli- 
cies by school systems throughout the nation has gained 
considerable impetus since 1955. 

2. The functions of the school board and those of the 
superintendent should be defined in writing to avoid mis- 
conceptions. 

3. The term policies is not synonymous with the term 
rules and regulations. A failure to differentiate between 








policies and rules and regulations was characteristic of 
many manuals from throughout the nation. 

4. The prevailing belief among professional educators 
is that every school system should have written policies. 
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The advantages of written policies were found to out- 
number the disadvantages. 

5. The majority of school boards in Virginia do not 
have written policies. Most of the school boards that do 
not have written policies are either contemplating the 
preparation of or actually preparing them. 

6. The majority of board chairmen and superintendents 
in Virginia consider written policies important to a school 
system. 

7. The obstacle to the development of written policies 
most often reported by board chairmen and superintend- 
ents in Virginia is that the school board and superintendent 
are too busy with other matters to devote the necessary 
time to the development of written policies. 

8. The comparison of Virginia’s position with authori- 
tative findings and prevailing practice showed that some 
schoel systems need assistance in revising their policy 
manuals. 

9. The content of a guide for the development of 
written policies in Virginia should be organized under 10 
chapters, as follows: (1) School Board, (2) Administrative 
Organization, (3) Instructional Personnel, (4) Noninstruc- 
tional Personnel, (5) Instructional Program, (6) Pupil 
Personnel Administration, (7) Auxiliary Services, (8) Fi- 
nancial and Business Management, (9) School- Community 
Relations, and (10) Rules and Regulations. 


Conclusions of the Study 


In light of the findings of this study, it was concluded: 

1. That written policies are important to a school 
system and should be adopted by school boards in Virginia. 

2. That a definite trend now exists toward the adoption 
of written policies by school boards in Virginia and 
throughout the nation. 

3. That the obstacle to the development of written pol- 
icies most often reported by board chairmen and superin- 
tendents in Virginia is not a realistic one. 

4. That a need exists for a state publication which ex- 
plains the general functions of school boards in Virginia. 

5. That some of the school boards in Virginia could 
use assistance in revising their policy manuals and that 
assistance may be needed by those school boards antici- 
pating the development of written policies. 

6. That the proposed guide for the development of 
written policies could be of assistance to school boards in 
developing or revising policy manuals. 
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CONFLICT AND CONCORD IN SCHOOL 
SYSTEM LEADERSHIP: A BEHAVIORAL 
APPROACH TO SHARED AUTHORITY. 


(L. C. Card No. Mic 60-6575) 
Peter Prouse, Ph.D. 
Northwestern University, 1960 


Supervisor: Dr. B. J. Chandler 


Problem and Procedures 


For some decades, research investigations of the work- 
ing relationships between school board members and super- 








intendents in their exercise of shared authority over public 
school systems have been characterized by a high degree 
of empiricism. Strongly observational, normative, and 
factualistic in nature, they have provided a wealth of data 
but virtually nothing which could serve to interpret the 
findings in the predictive terms which represent the ulti- 
mate goals of science. 

Prompted by recent advances in the social sciences in 
developing theoretical foundations for the study of behavior 
in organizations at more heuristic levels of explanation 
and prediction, this investigation has attempted to utilize 
hypothetico-deductive processes to develop a behavioral 
approach to the causes of conflict and concord in school 
board-superintendent relationships. Specifically, this 
study sought (1) to examine recent research and writings 
in political science, sociology, social psychology, and sim- 
ilar fields, for conceptual foundations for analysis, (2) to 
search for empirical data concerned with the attitudes, 
aspirations, expectations, values, perceptions, backgrounds, 
and other factors influencing behavior in the decisional re- 
lationship, (3) to hypothesize behavioral variables which 
seemed warranted by the evidence, but in keeping with the 
“law of parsimony,” (4) to construct a series of behavioral 
models based upon the indicated cause-and-effect inter- 
relationships of those variables, and (5) to develop pre- 
dictive propositions from all of these procedures whose 
confirmation, rejection, or revision through the process 
of testing might be expected to provide more reliable 
foundations for reducing the incidence of dysfunctional con- 
flict in school system leadership. 


Results and Conclusions 





The significance of this study lies principally in its 
rationale. It seems clear that the development of educa- 
tion as a science will depend upon the willingness of re- 
searchers to explore new areas of behavioral theory for 
the purpose of identifying the most pertinent questions for 
experimental research. To do so, researchers must be 
willing to deal with the approximations and inexactnesses 
inherent in theoretical exploration. The development of 
hypotheses of wider and greater predictive content seems 
to be the main pathway to scientific truth in education; and 
it is only through their stimulation of such hypotheses that 
empirical data can gain scientific utility. 

This investigation led to the conclusion that disparities 
between board members and superintendents in their per- 
ceptions of the respective prerogatives and obligations of 
the interactive roles is the central source of conflict in 
the lay-professional relationship. A concept of role per- 
ception was developed, which considers such perception 
to be the product of the individual’s personal expectations 
(aspirations), predictive expectations (of the behavior of 
others), and normative expectations (perceptions of appro- 
priate behavior for any incumbents of the interactive po- 
sitions), as those factors change in interaction. An analysis 
of the nature of conflict led to the conclusion that the re- 
lationship should be regarded as one of inherently high po- 
tential conflict. Identified in the study were thirteen basic 
variables influencing the role perception “sets” of board 
members and fourteen influencing those of superintendents. 
Among the most important of these are the level of formal 
educational attainment, the size, character, and power 
structure of the community, the individual’s extragroup 
loyalties and identifications, his personal aspirations in 
membership or position, his orientation toward the 
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democratic decisional process and toward the professional 
expectation, his perceptions of the prestige and competence 
of the members of the decisional group, his perception of 
need for defensibility of action, and of need to share de- 
cisional responsibility, the length of incumbency, and 
others. From the variables and their hypothesized inter- 
relationships some twenty-one predictive propositions 
were developed, each of which provides a basis for further 
analysis or future experimentation. 
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THE SIX-YEAR HIGH SCHOOL IN UTAH 
(L. C. Card No. Mic 60-6235) 


John Michael Prpich, Ph.D. 
University of Utah, 1960 


Chairman: Dr. Paul C. Fawley 


I, STATEMENT OF THE PROBLEM 


It was the purpose of this study to: (1) review the his- 
torical development of the six-year high school in the 
United States; (2) trace the development of the six-year 
high school in Utah; and (3) analyze the present six-year 
high schools in Utah with respect to organization and ad- 
ministration, curriculum and instruction, the guidance 
program, and extra-curricular activities. 


Il. METHOD AND SOURCES OF DATA 


A questionnaire was used to obtain important data from 


school principals concerning the present six-year high 
schools of Utah. Federal and state agencies and groups 
were contacted for pertinent documentary sources and 
bibliography. A number of six-year high schools were 
visited. An extensive review was made of related litera- 
ture. 


Il. FINDINGS 


A. (In the United States) 

1. Of the major types of school organizations, the 
traditional four-year high school has the greatest number 
of schools (10,168), but enrolls the smallest number and 
percentage of pupils (1.9 million; 25.2%). The six-year 
junior-senior high school has the next greatest number of 
schools (8,591) and enrolls 2.7 million pupils (35.1% of 
the total). The combination of separate junior and separate 
senior high schools has the smallest number of schools 
(4,987) but enrolls the most pupils -- more than 3.1 million 
pupils (39.7% of the total). 

2. The 8-4, 6-6, and 6-2-4 plans are more popular in 
smaller cities, while the 6-3-3 and 6-3-3-2 are more pre- 
dominant in larger cities. 

3. The 8-4 plan is most commonly found in the New 
England districts; the 6-3-3 and 6-6 plans, in the Middle 
Atlantic states; and, the 6-2-4 plan inthe Northwest region. 

4. The six-year junior-senior high school combination 
is most popular in Arkansas, Mississippi, and Indiana. 





5. The regular 4-year high school is most popular in 
North Carolina and South Dakota. 

B. (In the state of Utah) 

1. During 1958-59, there were 10,713 pupils enrolled 
in the thirty-six six-year high schools of Utah. This 
figure indicates that about 12% of the high school students 
of Utah were enrolled in the six-year high schools, although 
the six-year high schools represented over 46% of the total 
number of public high schools in the state. 

2. The most common type of building that was used to 
house the students of the six-year high schools was a 
single building combined school plant. 

3. During 1958-59, a total of 1,416 pupils were grad- 
uated from the six-year high schools of Utah. This number 
represented a total of 14% of the high school graduates of 
Utah as having graduated from the six-year high schools. 

4. All of the principals of the six-year high schoals of 
Utah believed that the six-year high schools offered both 
advantages and disadvantages. 


IV. CONCLUSIONS 


1. The six-year high school is a convenient type of 
school organization in those situations where resources 
are limited and where school populations are small. The 
six-year high school, on the other hand, presents some 
disadvantages because of the wide range of student inter- 
ests and levels of maturity. 


V. RECOMMENDATIONS 


1. In communities with large enrollments in grades 
7-12, the combined junior-senior high school may be jus- 
tified as a temporary arrangement during periods of school 
expansion. The combined junior-senior high school should 
not be established as a permanent arrangement in com- 
munities with sufficiently large enrollments in grades 7-12 
to justify separate junior and senior high schools. In such 
communities, the combined school may well serve as a 
transitional arrangement, with the building facilities 
planned to provide ultimately for separate schools. 

2. In communities which have combined junior-senior 
high schools, proper attention should be given to the edu- 
cational program for grades 7, 8, and 9. The junior high 
school, as well as the senior high school grades, should 
be given every consideration in planning and administering 
all aspects of the educational program. 

3. Insofar as possible, teachers in the six-year high 
schools of Utah should be assigned specifically to teach in 
either the junior or senior high school unit, but unity of 
the faculty of the entire school must be maintained. 


VI, SUGGESTED AREAS FOR FURTHER STUDY 


1. How can our educational institutions help to prepare 
administrators and supervisors to provide leadership for 
junior high school pupils within the six-year high school? 

2. What can be done to prepare competent and inter- 
ested teachers who will be willing to make teaching in the 
junior high school their careers? 

3. How can articulation between the elementary and the 
senior high schools be better achieved through the junior 
high school program? 
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4. How can an adequate educational program for junior 
high school youth be provided within the framework of a 
six-year high school? 

5. To what extent should departmentalization exist in 
the junior high school? 

6. How much specialization should there be in the 
junior high school program of the six-year high school? 

7. To what extent should elective curriculums and 
courses be emphasized in the junior high school grades of 
the six-year high school? 

8. How can more adequate time be provided for guid- 
ance during the school day in the six-year high school? 

9. To what extent should the extracurricular program 
be emphasized in the junior high school grades of the six- 
year high school? 

10. What should be the place of interscholastic athletics 
in the junior high school grades of the six-year high school? 
Microfilm $4.60; Xerox $16.20. 357 pages. 


CITIZEN PARTICIPATION IN THE FORMATION 
AND ADMINISTRATION OF THE SCHOOL BUDGET 
IN SELECTED COUNTIES IN MARYLAND 


(L. C. Card No. Mic 61-891) 


Harry Clement Rhodes, Ed.D. 
University of Maryland, 1960 


Supervisor: Dr. Clarence A. Newell 


THE PROBLEM AND THE NEED: Increased costs 
for public education have continued for a number of years. 
As these costs increase, it is only natural that the lay cit- 
izens become somewhat more interested and concerned 
with the allocation and expenditure of funds for public edu- 
cation. The people have not only the legal right but also 
the moral right, if we believe in following democratic prin- 
ciples, to discuss, question, and approve or disapprove 
the amount of money which is to be spent and what serv- 
ices should be expected in return. Public education, as an 
instrument for the perpetuation of a free society, places 
the responsibility for its direction and control in the hands 
of the people whom it serves. 


THE PURPOSE OF THIS STUDY: The purpose of 
this study is to identify and recommend the various prac- 
tices which could be used in Maryland in securing im- 
proved lay participation in school budget formation. 


METHOD: The general method might be classified as 
descriptive or descriptive method-general description. 
The data are verbal data, in that they come from the state- 
ments, opinions, judgments, and comments of superintend- 
ents, school board members, members of parent-teacher 
associations, teacher groups, and lay persons representing 
various school districts in Maryland. 


PROCEDURES: A check list was developed and used 
to survey each school district in Maryland to determine 
the number and kinds of citizen groups already in opera- 
tion; it was also determined what kind of work they did 
and how effective this work was. A group of seven repre- 
sentative school districts was then selected so that inter- 





views could be held with various individuals. The purpose 
of the interview was to identify practices which involved 
citizen participation in school budget development. A ten- 
tative list of criteria to determine if a practice could be 
considered a “good” one was developed and submitted to a 
jury of twenty leading educators for evaluation. Their rec- 
ommendations were used to develop the final approved 
criteria. Each of the identified practices was tested 
against the criteria to determine if it were consistent 
enough with the criteria to be considered a good practice. 
The final recommended practices were the result of iden- 
tifying these practices within selected school districts and 
then testing them against the approved criteria to deter- 
mine if each could be considered a good practice. 


THE SUMMARY OF THE DATA: From the survey 
made of the entire State, it was found that there were 164 
active groups already participating in school budget devel- 
opment in the various school districts. The number varied 
from one group in one school district to fourteen in 
another. The area of the budget which was considered the 
greatest number of times by the various groups was that 
part dealing with salaries. The respondents felt that 118 
of the groups could have their work made more consequen- 
tial than found at present. 

From interviews held in seven representative school 
districts, twenty-six practices, each unique within itself, 
were identified. In addition, four other possible practices 
were suggested with the idea that they could be initiated 
successfully. 

When these practices were checked against the approved 
criteria, each was found to be consistent with the criteria 
to the extent that each could be considered a good practice. 

It was recommended that twenty-two of the identified 
practices be considered for use in the various school dis- 
tricts in Maryland. Likewise, as a result of some of the 
identified practices, it appeared that some change in the 
existing Maryland school laws would be the most appro- 
priate way of implementing such practices. Therefore, 
six recommendations were made for changes in the Mary- 
land school laws as presently written. 

Microfilm $3.00; Xerox $10.60. 232 pages. 


ADMINISTRATIVE PROBLEMS CONNECTED 
WITH SPECIAL PROGRAMS FOR 
GIFTED PUPILS IN CALIFORNIA 
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Mark Charles Smith, Jr., Ed.D. 
University of Colorado, i960 
Supervisor: Professor Calvin Grieder 
This study was conducted to determine major problems 
encountered in administering special programs for gifted 
pupils at the junior high school level. Data were gathered 
by interviewing administrators of special programs through- 
out the state, and by conducting a developmental research 
program in one school. 
Of 254 junior high schools in the state, ninety-four in- 
dicated the existence of a special program for gifted 
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pupils. Administrators representing seventy-four schools 
and five city school system coordinators were visited and 
the interviews tape-recorded. The major problems en- 
countered were proper identification of the gifted, proper 
selection of the teacher, articulation of special programs 
from elementary through high school, marking practices, 
adequate financing, and the evaluation of the program. 
Forty per cent of the communities were doing little or 
nothing to secure adequate community understanding of 
the program. 

The need for good counseling of gifted pupils and their 
parents was recognized by most schools. Group counsel- 
ing has been used often, for both students and parents. 
Meeting the needs of the gifted under-achiever is an area 
for serious consideration. Beyond some special counsel- 
ing and removal from the gifted class when unsuccessful, 
little was being done for him. 

Only one-tenth of the schools practiced grade accelera- 
tion. A trend seems to be developing to add one period to 
the day plus summer sessions for these students, to allow 
completion of the junior high school in two rather than 
three years. 

Most schools used a multiple number of bases for iden- 
tification, with IQ, reading and mathematics achievement, 
teacher recommendation and marks as the bases most 
often employed. Need for research was indicated by the 
fact that only 5 per cent of the schools felt they had a good 
research program. 

Science and mathematics were the areas most often 
selected for special programs, with algebra in the eighth 
grade as the most popular course. English and social 
studies are often enriched. The eighth grade is the level 
most often selected for special offerings. 

Financial provisions varied greatly in schools. The 
best effort made by a school system was six dollars per 
gifted student above the cost of the regular program. 
Great concern existed over the practice of decreasing 
class size for the gifted and allowing the other classes to 
absorb the increased load. 

The schools with the largest number of gifted students, 
logically, made the greatest effort to provide for them. 
The higher socio-economic communities made more ex- 
tensive provisions for the gifted, especially in counseling 
of parents and pupils, courses and special facilities. 

The research at La Cumbre Junior High School indi- 
cated a serious need for tests with an expanded range at 
the top of the scale while remaining in the context of the 
study area of the junior high school. Measuring instru- 
ments in the areas of creativity, critical thinking, sensi- 
tivity of human relationships and social understanding are 
also needed. Development of leadership qualities in this 
type of student needs to be explored. 

It was determined that for the gifted pupil, the basic 
algebra course can be covered with equal facility in three 
days a week rather than the usual five. The seminar pro- 
vided a valuable approach to educating the gifted. A class 
of gifted under-achievers which devoted two-fifths of the 
time to group guidance techniques offered the most prom- 
ising approach to the problem encountered anywhere in 
the state. 

The need for careful planning and pilot projects was 
emphasized, and lastly the study evoked words of caution 
that in our eagerness tc provide for the gifted we guard 
against nullifying the purpose of the junior high school. 

Microfilm $3.55; Xerox $12.40. 274 pages. 





BASIC MATERIALS FOR A HANDBOOK 
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University of Colorado, 1960 


Supervisor: Professor H. H. Mills 


The purpose of this study was to collect basic mate- 
rials which might be suitable for a handbook describing 
the role of the principal in the elementary school art edu- 
cation program. The materials are presented in such a 
way that handbooks could readily be compiled from them 
to fit a variety of particular situations. 

Two types of material are assembled in the study. 

One is a selection of 55 understandings of art education in 
the following nine categories: 


The Relation of Art to the Total School Program 
A Philosophy of Elementary Art Education 
Techniques of Teaching Art 

Staffing the Art Program 

In-Service Training of Art Teachers 

Guidance and the Art Program 

Physical Plant, Equipment, and Supplies 

Parent Education 

Community Relations 


To obtain the list of understandings a questionnaire con- 
taining 84 items was sent to art teachers, art supervisors, 
and principals in public elementary schools throughout 
Illinois, excluding Chicago. The 338 respondents rated 
the items according to the importance they attached to 
them as understandings a principal needs in order to im- 
plement a good art program in the elementary school. 
Statistical treatment of the questionnaire returns yielded 
as acceptable handbook material 55 of the original 84 
items. 

The second type of material presented is annotations 
of books and of articles in magazines, yearbooks, journals, 
and bulletins pertaining to each of the 55 selected handbook 
items. From this literature, published since 1945, ex- 
cerpts are quoted to indicate specific aspects of each 
understanding discussed. It is proposed that in the con- 
struction of a handbook the results of the questionnaire 
study would be used to select content, and the literature 
represented by the annotations, to provide documentation. 

According to data obtained by the questionnaire, art 
teachers, art supervisors, and principals agree that the 
most essential areas of understanding for the principal 
are the following, listed in descending order of approval: 


Staffing the Art Program 
In-Service Training of Art Teachers 


An understanding of the physical plant they would regard 
next most important, but they would rely upon the art staff 
for familiarity with equipment and supplies. In fourth and 
fifth places, respectively, the three groups of respondents 
placed the categories “A Philosophy of Elementary Art 
Education” and “The Relation of Art to the Total School 
Program.” The aspect of art education least essential 

for the principal to understand, according to the respond- 
ents, is the techniques of teaching art, an understanding 
they were willing to leave to the art staff. Reactions to 
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the category “Guidance and the Art Program” were less 
decisive than those to any other area. 

The survey of literature revealed the greatest abun- 
dance of writing about the categories “The Relation of Art 
to the Total School Program,” “A Philosophy of Elemen- 
tary Art Education,” and “Guidance and the Art Program.” 
Difficult to find was literature pertaining to the specific 
items about the orientation of new teachers to the art pro- 
gram, advantages and disadvantages of the all-purpose 
room for art activity, and janitorial services needed in the 
maintenance of the art room. Literature concerning the 
self-contained classroom as a set-up for teaching art pre- 
sented the most diverse points of view. 

This study contains only material based on needs ex- 
pressed by art educators and principals, organized in such 
manner as to facilitate construction of handbooks to fit 
unique aspects of various situations. With numerous uses 
of the study possible, the investigator claims significance 
for the material on the basis of its adaptation for hand- 
books in art education for elementary school principals 
and for college students majoring in elementary school 
administrat_on. 

Microfilm $3.50; Xerox $12.15. 269 pages. 


COURT DECISIONS AFFECTING PUBLIC 
SCHOOL ADMINISTRATION IN GEORGIA 


(L. C. Card No. Mic 61-694) 


Guy L. Taylor, Ed.D. 
Duke University, 1960 


Supervisor: E. C. Bolmeier 


Purpose. The purpose of this study was to discover 
the ruling legal principles resulting from court decisions 
which govern, in part, the public school system in the 
State of Georgia. 

Procedure. The major source of data for this study 
was the court decisions dealing with public education in 
Georgia. Constitutional and statutory provisions were 
sometimes used when involved in decisions of the courts 
or when they were needed to clarify some point in school 
administration. 

Summary. Decisions of state and federal courts have 
repeatedly emphasized the responsibility of the state in 
providing a system of public education. In holding educa- 
tion to be a state rather than a local or a federal function, 
the courts have pointed out that school property is state 
property, school money is state money and school officers 
are public officers. 

The mandate for a system of public education is found 
in the Constitution. In the absence of constitutional direc- 
tion, the state acts through the Legislature in school 
matters. The Legislature, within constitutional limitations, 
is supreme in the control of education. Its judgment is 
not subject to a review by the courts. The work of the 
courts, however, has been highly significant in giving ju- 
dicial interpretation to statutory enactments and also in 
developing common law principles in areas not covered by 
legislation. 

Schocl districts, controlled and managed by boards of 
education, are the agencies created by the state to carry 








on the function of public education. School districts and 
school boards are political subdivisions of the state cre- 
ated for the purpose of performing a governmental func- 
tion. In the performance of this function, they are not 
liable for torts unless their actions constitute malice or 
willful misconduct. 

Title to school property is vested in boards of educa- 
tion. Acting as trustees for the citizens and taxpayers of 
the state, the boards of education, with authority from the 
state, may control the property as they think will best 
serve the interests of the public schools. 

School districts and school boards have no inherent 
power of taxation. Since taxation is a sovereign power, 
however, the Legislature may grant the power to tax for 
school purposes. In fact, the state may compel school 
districts and boards of education to levy and collect a tax 
for school purposes. Taxes must be safeguarded and dis- 
bursed according to the procedures prescribed by the 
state. 

School districts and school boards may not create a 
debt unless authorized to do so by the state. Furthermore, 
when school districts and school boards are empowered to 
borrow money, the loan must be made in the manner pre- 
scribed by the state. 

The statutes require school boards to provide trans- 
portation for pupils who live beyond a certain distance 
from school. In providing transportation services, a 
board of education is performing a governmental function 
and is not liable for injuries resulting from school trans- 
portation. Even so, a board of education is required by 
statute to cover all pupils riding school buses with lia- 
bility insurance. 

Boards of education are authorized to employ personnel 
to perform duties necessary in providing a system of 
public education. Although school boards must foliow the 
procedures prescribed by statute regarding personnel, 
they may, if they desire, adopt local policies and regula- 
tions regarding employees as long as such policies do not 
conflict with those of the state. 

Admission to the public schools must be free to all 
children between the ages of six and eighteen years of age. 
Responsibility for determining minimum and maximum 
age limits, however, is an administrative question which 
must be determined by local boards of education. The 
school board also has authority to establish policies rela- 
tive to the conduct of school pupils. The board may also 
require immunization against specified diseases as a con- 
dition for school attendance. 

A complete separation of school and church is recog- 
nized under state laws. Bible reading is permitted in the 
daily schedule but pupils may not be required to remain 
in the room during the Bible reading period if their parents 
request the school to excuse them from the room. 

Microfilm $4.35; Xerox $15.30. 337 pages. 
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THE HIGH-SCHOOL PRINCIPAL IN 
NEW YORK CITY: A STUDY OF 
EXECUTIVE RESPONSIBILITY IN 

THEORY AND PRACTICE. 


(L. C. Card No. Mic 61-352) 


Leo Weitz, Ph.D. 
New York University, 1960 


Chairman: Professor Forrest E. Long 


This study was concerned with the principalship of very 
large high schools as exemplified by those in New York 
City. Its purpose was to determine how the responsibili- 
ties of the high-school principal in New York City actually 
functioned within the institutional framework of existing 
authority and administrative practice. Another purpose 
was to discover what modifications would be desirable to 
strengthen the principal’s effectiveness as an executive 
and educational leader. 

The aspects of the high-school principal’s work covered 
in this investigation were: a job analysis of the principal’s 
responsibilities; the degree to which he personally as- 
sumed responsibility and the extent to which he delegated 
it; the manner in which he used his time; the relationships 
between him and the central school administration; and 
the obstacles to his effectiveness. 

A major procedure employed to collect the necessary 
data involved the construction of a check-list of the prin- 
cipal’s responsibilities. This was incorporated into a 
questionnaire. Following its evaluation by a jury of school 
administrators, this form was mailed to 56 high-school 
principals in New York City, of whom 54 responded. 

The raw data supplied by the questionnaire were ana- 
lyzed to discover what general and individual patterns of 
executive behavior could be ascribed to high-school prin- 
cipals in New York City. 

Other procedures in this investigation included visits 
to high schools in New York City and out of town, inter- 
views, and a special questionnaire sent to teachers, de- 
partment heads and administrative assistants. 

According to the data derived from the principal’s 
questionnaire, certain findings appear to be applicable to 
New York City high-school principals as a group. Prin- 
cipals do not or cannot delegate their duties sufficiently to 
leave enough time for the more creative aspects of their 
work. Principals reported that they personally performed 
42 per cent of the duties listed in their questionnaire, dele- 
gated 19 per cent to others, shared 36 per cent with assist- 
ants and did not perform 3 per cent. However, individual 
principals varied widely in the specific responsibilities 
which they assumed or delegated. 

The data failed to disclose any significant differences 
in the principal’s performance of his responsibilities, 
which could be directly attributed to such factors as the 
size of the school or the character of the school’s popula- 
tion. 

A study of relationships with central school administra- 
tion revealed that by-laws and directives of the Board of 
Education gave the principal a large measure of autonomy 
in 40 per cent of his responsibilities and partial autonomy 
in 17 per cent of his duties. He had to receive specific 
approval for his actions in 20 per cent of his duties, and he 


had no autonomy at all in 23 per cent of his responsibilities. 





The investigation further indicated that the principal 


had a large measure of autonomy in the areas of guidance, 


improvement of instruction, and community relations. 
However, principals reported that they were hampered by 
various obstacles from performing adequately these funda- 
mental responsibilities. Among the roadblocks to effective 
administration which the principals rated as most serious 
were the lack of sufficient local autonomy; failure to pro- 
vide adequate personnel and services to relieve them from 
the pressure of administrative details; poor teacher morale; 
and the problem of the disruptive student. 

The proposals presented by respondents for strengthen- 
ing the principal’s position were examined and recommen- 
dations were made by the investigator. The basic purpose 
of these recommendations was to free the principal from 
the pressure of “housekeeping” duties and to grant suffi- 
cient autonomy to enable him to devote himself to the im- 
provement of curriculum and instruction. 

Some of the recommendations were: creation of the 
position of vice-principal; experimentation with a corps of 
teacher-aides; removal of present restrictions on the use 
of personnel; and the gradual decentralization of proce- 
dures affecting the physical plant, supplies, and the school 
cafeteria. Microfilm $5.05; Xerox $18.00. 396 pages. 


SURETY BONDS AND THEIR USE 
FOR PUBLIC SCHOOLS 
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Chairman: Professor R. Emerson Langfitt 


The purpose of this study was to review and analyze 
the field of surety bonding as it applied to their use in the 
public schools and by the school official in order to develop 
such recommendations as would materially aid the public 
school and the public school official in the proper fulfill- 
ment of his duties. 

With the tremendous increase in the amount of money 
being spent each year in our nation’s school, the resultant 
increase in the dishonesty hazard has, of course, increased. 
Adequate legislation to cover this situation in most states 
has not kept pace with the aforementioned increases. 

In order to better understand the scope of surety bond- 
ing a review was made of the state and the legal provi- 
sions for surety bonding of school personnel. This entailed 
a review of legal provisions of those states where some 
work has been done in providing statutes directly related 
to the surety bonding of school personnel. Statutes of 
thirty seven out of the fifty states are presented and re- 
viewed with notations made as to the extent of these stat- 
utes for surety bonding of school personnel. 

Embezzelment and collusion, in reference to educa- 
tional funds, is often kept most secretive with the view in 
mind that any publicity in this area might do material 
damage to the educational system. To bring this factor to 
the forefront and to point out areas of loss a series of case 
studies are presented for review with notations made at 
the end of each case study showing how such losses on the 
part of the school district might have been negated. 
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The case studies which were presented for review often 
pointed out that adequate auditing procedures for the pro- 
tection of the school district and school personnel was not 
in evidence. The areas which were developed on auditing 
procedures were not presented with the intention of out- 
lining a complete auditing procedure applicable to all 
school districts but rather to bring to the attention of 
school people such areas in school business administra- 
tion which should be reviewed more carefully. 

A series of school board policies on surety bonding 
were developed in the document for possible use by school 
districts which in light of past experience provide the best 
protection available for entrusted tax and non-tax money. 
The aforenoted school board policies were developed after 
a careful review of existing school board policies, discus- 
sions with members of the surety bonding industry and 
school finance personnel. It was not the intention to note 
that the adoption of any set group of policies would elim- 
inate defalcations which might occur but it was felt that in 
all probability a wider range of protection could be given 
to the school district if financial loss became evident. 

A review was also made of the major surety bonds now 
employed by most school districts. The major factor of 
consideration though was that it was not the type of bond 
employed but rather the amount. 

In addition to a series of recommendations developed 
for use by personnel involved in the educational field and 
the surety bonding industry an annotated bibliography was 
developed in regard to publications in the field of surety 
bonding which would be of value to the public school offi- 
cial. 

This document is an overview of the present status of 
surety bonding in the American Public Schools. 
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EDUCATION, ADULT 
COMMUNITY SERVICE PROGRAMS IN 
SELECTED PUBLIC JUNIOR COLLEGES 
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George Peabody College for Teachers, 1960 


Major Professor: Clifton L. Hall 


The purpose of this study was to trace the development 
of the community service concept with particular reference 
to public junior colleges in an effort to determine the na- 
ture, the function, and the effectiveness of community serv- 
ice programs administered in these institutions. 


Method of Procedure 


After a survey of educational literature for references 
to the community concept and a review of the major func- 
tions of the junior college, a list of more than 160 com- 
munity services was compiled. Five junior colleges which 
offered highly developed community services were then 
chosen for case studies. These colleges were widely dis- 
tributed geographically and offered a variety of types of 





service. By personal visits to each college the case 
studies were examined for valuable practices and techni- 
ques. 


Findings of the Study 


Del Mar College, Corpus Christi, Texas, offers more 
than thirty-five continuing services, with others offered as 
needed in the fields of applied arts and sciences and in re- 
lation with local industries. 

Abraham-Baldwin College of Tifton, Georgia, has de- 
veloped its community service program primarily to serve 
the farm people in that area. These services are admin- 
istered under the guidance of an advisory council composed 
of leaders from the community as well as from state and 
government agencies concerned with rural life. 

Chicago City Junior College offers a general cultural 
program with other special fields of emphasis including 
teacher recruitment, industrial management, and the up- 
grading of municipal departments. The use of televised 
class work is proving to be both popular and rewarding. 

Pueblo College, Pueblo, Colorado, provides extensive 
community service, stressing the vocational-technical 
field for its industrial background as well as in the aca- 
demic field. Its apprenticeship program has been partic- 
ularly well accepted by the community. 

Phoenix College, Phoenix, Arizona, also offers special 
courses in addition to the regular academic course. Some 
which are outstanding in community service include a 
placement service for small business, county-wide voca- 
tional guidance for high school students, and University of 
Arizona correspondence and extension courses for adults. 


Conclusions Based on a Study of 
Five Junior Colleges 


1. Community educational service entails a complete 
departure from traditional ideas of education. 

2. The ideal of community service does not seem to 
have been achieved, but is in the process of development. 

3. The community service concept does not seem to be 
fully comprehended by presidents, deans, or faculty mem- 
bers. 

4. Some phases of the community service program in 
each college are well planned and administered. 

9. No college was observed which could be said to have 
a community service program administered as a major 
function. 

6. There seemed to be very little coordination between 
the different departments in the consideration of com- 
munity services. 

7. No common technique for developing a community 
service program was found. 

8. Some important factors are: continuity of leader- 
ship, viewpoint of administrators, ability of administrators 
to organize resources, type of community, and willingness 
on the part of faculty members to participate. 

9. Some of the techniques used are: use of citizens’ 
advisory council, surveys of community needs, in-service 
training program for instructors, getting information to 
the public, and continuous evaluation of the program. 

10. A good program cannot be “set up”; it must grow 
over a period of years. 

11. Community services are being curtailed because of 
increasing enrollments and demands of the other functions of 
the colleges. Microfilm $3.30; Xerox $11.50. 254 pages. 
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EDUCATION, HISTORY 


THE CONTRIBUTION OF 
ELIZABETH PALMER PEABODY 
TO KINDERGARTEN EDUCATION 

IN THE UNITED STATES 


(L. C. Card No. Mic 61-355) 


Ruth Markendorff Baylor, Ed.D. 
New York University, 1960 


The significance of the kindergarten as an independent 
institution as well as an agency in the transformation of 
American education has been recognized by many histo- 
rians and educators. This study investigates the role of 
Elizabeth Palmer Peabody (1804-1894) in the establish- 
ment and development of kindergarten education in the 
United States. Primary source materials, some from the 
investigator’s private collection hitherto unpublished, have 
been used, where feasible, to bring new information and 
insight to the history of kindergarten education. 

Elizabeth Peabody established the first English-speak- 
ing kindergarten in America, in Boston in 1860. Realizing 
that she did not have a complete grasp of the principles 
underlying Friedrich Froebel’s methods, she journeyed to 
Europe in 1867 to observe kindergarten procedures in the 
kindergartens established by Froebel’s disciples and to 
discuss Froebel’s theories and practices with the leaders 
of the kindergarten movement in Europe. Upon her return 
to America, fifteen months later, she turned her energies 
to writing and lecturing about the kindergarten. Because 
of the popularity of her previous kindergarten class, the 
esteem and respect in which she was held in her commu- 
nity and by reason of her large acquaintanceship among 
influential citizens of Boston, Miss Peabody was able to 
secure substantial public acceptance of Froebel’s princi- 
ples. Miss Peabody publicized the kindergarten method by 
her books, articles in periodicals, lectures and personal 
correspondence. She induced prominent German kinder- 
gartners to bring Froebel’s message to America and to 
establish training schools for kindergarten teachers in 
Boston, New York, Washington and San Francisco. 
Miss Peabody organized the first kindergarten association 
in the United States in Boston in 1871. In 1873, she estab- 
lished a monthly magazine, The Kindergarten Messenger, 
which served to unite the widely-separated kindergartens 
and to promote uniformly high standards. With her sister, 
Mary Mann, she wrote The Moral Culture of Infancy and 
Kindergarten Guide as a manual for teachers. Her efforts 
brought about the establishment of the first American 
public-school kindergarten in Boston in 1870. She was in- 
fluential in arranging the kindergarten demonstration at the 
Philadelphia Exposition of 1876. 

Elizabeth Peabody’s contribution to kindergarten educa- 
tion may be measured not only by the growth in the number 
of kindergarten classes, but also by the moral earnestness, 
vitality and high standards with which she imbued the kin- 
dergarten pioneers in America. She traveled to many 
cities to lecture to kindergarten training classes, teachers 
associations and lay groups. Her book, Lectures in the 
Training Schools for Kindergartners, was published in 
1886. The Elizabeth Peabody Settlement House was estab- 
lished in Boston by grateful kindergartners as a memorial 
to Miss Peabody’s ideals and services. As an exponent of 
Froebel’s philosophy, Miss Peabody proclaimed the ideas 




















of the child as a creative being; of education as a process 
of development; of the importance of early childhood; of 
the value of art and music in education; of activity, rather 
than repression, in the classroom; of the significance of 
the mother in education. Her own sympathy for humanity, 
her dedication and high ideals won many followers for the 
kindergarten cause and for the application of its principles 
to education in general, Elizabeth Peabody’s imprint upon 
American education has earned for her a place in its 
history. 

Upon this centennial in the year 1960, of the establish- 
ment of the first English-speaking kindergarten in 
America, it is timely to review Elizabeth Peabody's 
pioneer efforts. The re-examination of her ideals, prin- 
ciples and practices by this study may afford modern 
educators the inspiration and courage to apply her human- 
istic philosophy, with dedication matching her own, to 
current educational problems. 

Microfilm $3.30; Xerox $11.50. 253 pages. 


THE DEVELOPMENT OF THE CURRICULA 
OF THE SCHOOLS OF CHIROPODY-PODIATRY 
IN THE UNITED STATES 


(L. C. Card No. Mic 61-316) 


Michael Dickman, Ph.D. 
New York University, 1960 


Chairman: Professor Alonzo F. Myers 


I. Problem 


This study presents the history of the development of 
the schools of chiropody-podiatry in the United States, 
with particular emphasis given to the period from 1912 to 
the present. The forces, events, decisions and other back- 
ground elements contributing to the changes in curriculum 
should prove of value to planning and policy committees of 
the schools of chiropody and to its Association. It is the 
opinion of this investigator that a study dealing historically 
with the curricula of the schools of chiropody-podiatry will 
provide the perspective and background necessary to eval- 
uate such curricula in respect to the present needs and 
future trends of the population. 


II. Sources 


Primary sources consulted were reports, bulletins, 
catalogs, statistical reports, proceedings, minutes, reports 
of boards, speeches and addresses, archive material and 
information obtained in personal interviews and observa- 
tions of institutions. 

Secondary sources included scholarly works, both gen- 
eral and in the field of chiropody-podiatry education, 
summaries, surveys, government reports, articles in 
journals and newspapers and theses. 


I. Procedure 


Data emerging from the material were correlated for 
the purpose of identifying trends and interrelationships by 
methods of historical research. The curricula of the 
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several schools were examined from their earliest incep- 
tions to determine sequence and continuity. Methods em- 
ployed included chronological, descriptive, analytical and 
interpretive. 


IV. Findings 


Chiropody-podiatry is gradually demonstrating its 
ability to raise its standards, and gives evidence of even- 
tually being able to handle every phase of its area of 
ancillary medicine. It has made remarkable strides in 
that direction in a comparatively short time, for a young 
profession. Pre-professional requirements have increased 


to a respectable degree, and the minimum core is adequate. 


The curriculum has grown steadily and is relatively well 
standardized. There is a conformity about the syllibi 
which has contributed to a more uniform professional ed- 
ucation. The faculties have enlarged with the expansion of 
the course of study. The plants are temporarily adequate. 
Licensure has made excellent advances, allowing for 
greater permissiveness to the practitioner as his abilities 


grew. 


Recommendations 


On the basis of what has been determined from the 
findings, this writer would make certain recommendations: 

1. The schools of chiropody should make objective re- 
evaluations of their goals and plants. 

2. Student recruitment should be planned carefully and 
implemented. 

3. Pre-professional requirements should be made uni- 
form for all schools. 

4. The curriculum should be maintained in principle, 
but consolidated in practice, to permit the inclusion of new 
courses as required. 

5. The faculties should gradually be made to include 
larger numbers of educators rather than chiropodists, in 
order to improve the caliber of instruction. 

6. Post graduate courses should be made uniform and 
under the aegis of a responsible body, such as the Council 
on Education. 

7. Organized research is vitally needed. Until funds 
are made available, all students should be made to partic- 
ipate. Microfilm $2.75; Xerox $7.40. 156 pages. 


EDUCATION, PHYSICAL 


A CRITICAL STUDY OF 
THE PHYSICAL EDUCATION CURRICULA 
IN TEN NEGRO HIGH SCHOOLS 
WITH RESPECT TO THE RELATIONSHIP OF 
PRINCIPLES TO PRACTICE 


(L. C. Card No. Mic 61-897) 
William McNeil Bell, Ph.D. 
The Ohio State University, 1960 


This study came into being largely as a response to the 
recent flurry of criticism that has been directed toward 





the American educational system. Physical education, as 
a phase of general education, is seen here as an important 
instrument to be used in providing a solution to the greater 
problem. Thus, one approach to the greater problem, as 
seen by the writer, is through an approach to improvement 
of the accepted philosophy and principles of physical edu- 
cation. 

The primary problem of the study was to make a crit- 
ical appraisal of the philosophy and principles of physical 
education in a selected group of ten Negro high schools and 
to relate the philosophy and principles to practice. Since 
the writer was unable to find a satisfactory tool with which 
to evaluate the philosophy and principles of the high- 
school physical education programs, he devised an instru- 
ment for that purpose. 

Four major difficulties were encountered in the study: 
(1) developing a check list through a critical study of liter- 
ature in the field of physical education, (2) selecting a 
jury of experts to validate the check list, (3) formulating 
criteria from the rated check list, and (4) applying these 
criteria to the physical education programs of the ten 
Negro high schools included in the study. 

The writer attempted to objectify his appraisal of the 
philosophy and principles of these high-school physical 
education programs by means of criteria that, while re- 
maining easy to score, would effectively evaluate selected 
physical education programs. All of the items contained 
in the instrument sought ultimately to disclose the extent 
to which the physical education programs, under scrutiny, 
tended, through both principles and practice, to achieve 
the proper goal of democratic education: the liberation of 
the human capacity. 

The writer concluded his study with a summary of his 
findings; recommendations based on those findings (the 
chief of which was the need for a continuous, rather than a 
discontinuous, evaluation of existing curricula); and the 
conclusion that, should America achieve the goals built 
into democratic education, it would discover, as Dewey 
has observed, that “the hardness and crudeness of con- 
temporary life will be bathed in the light that never was on 
land or sea.” 

Microfilm $3.45; Xerox $12.15. 267 pages. 


A COST ANALYSIS OF 
PHYSICAL EDUCATION PROGRAMS IN TERMS 
OF UTILIZATION OF FACILITIES 


(L. C. Card No. Mic 60-6705) 


Edmond Charles Hallberg, Ed.D. 
Stanford University, 1960 


Problem 


The problem of this study was to devise an improved 
method of measuring selected costs of physical education 
programs and facilities. This method allowed for the 
formulation of an organized body of data upon which ad- 
ministrative decisions can be made concerning the plan- 
ning and evaluating of physical education programs and 
facilities. This method for physical education cost anal- 
ysis necessitated developing a procedure, discovering an 
adequate cost unit, ascertaining actual expenditures and 
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and utilization, and pointing out certain relationships be- 
tween costs and services. 

The procedure for data collection was developed to 
discover a range of total expenditures and total partici- 
pation hours whereby existing and proposed physical ed- 
ucation programs and facilities could be compared. Since 
such comparisons are generally in terms of a cost stand- 
ard, a search was conducted for a single cost unit which 
would integrate expenditure and participation data. Com- 
mon cost units, such as cost per square foot and per 
cubic foot, were studied and abandoned for their lack of 
consideration of service. A new unit was developed to 
include service: cost per student hour, determined by 
applying the following formula: 


Prorated Capital Costs + 
Current Costs 





Cost per Student Hour = 
Total Participation Hours 


Research Design 


A small selected sample of ten high schools which had 
enrollments of 600 to 2100 and which had been in opera- 
tion for less than six years was randomly selected, and 
school records for the school year 1958-59 were studied 
intensively. 

Expenditure classification systems followed the Cal- 
ifornia School Accounting Manual and included categories 
of instruction, auxiliary services, operation, maintenance, 
fixed charges, transportation, community services, and 
capital outlay prorated to an annual charge. Total partici- 
pation hours were classified according to instructional, 
interscholastic, intramural, and community programs. 

A participation hour was defined as the activity of one 
student for one clock hour of instructional or recreational 
physical education. 








Findings and Conclusions 





A procedure was devised to measure the direct ex- 
penditures and participation in physical education pro- 
grams. In all instances this procedure proved adequate. 

The total expenditures and total participation hours 
for sample schools were ascertained. Current expense 
ranged from $50,773.86 to $142,624.10, with a mean of 
$117,361.30. Prorated capital expense ranged from 
$5,355.98 to $22,624.44, with a mean of $14,041.82. Par- 
ticipation hours ranged from 151,098 to 426,752, with a 
mean of 340,906 hours. The mean percentage breakdowns 
of current costs were: instructional salaries, 52%; 
instructional supplies, 3%; operation, 24%; maintenance, 
8%; transportation, 2%; community services, 5%; and 
other current expenses, 6%. Expenses for land accounted 
for 10% of the capital costs; improvements of grounds, 8%; 
building, 79%; and equipment, 3%. Seventy per cent of the 
participation hours were spent in instructional programs, 
13% in interscholastic programs, 3.4% in intramural pro- 
grams, and 13.6% in community services. 

Student hour costs ranged from $ .27 to $ .42 per hour 
with a mean of $ .35 and a standard deviation of $ .04 per 
hour. This unit, its range and standard deviation, act as 
a frame of reference in determining the relative position 
of any program in terms of deviations. Their purpose is 
similar to a psychological test which shows behavioral 
deviations. 





The linear relationship between total expenditures and 
participation hours was tested. The hypothesis that ex- 
penditures and total participation hours would be corre- 
lated and prove significant at the .05 level was accepted as 
tenable, for a Pearson Product-Moment coefficient of .78 
was found significant at less than the .01 level. 

On the basis of this relationship a regression graph 
was developed with which educators can predict total ex- 
penditures from estimated total participation hours, and 
conversely, total participation hours from total expendi- 
tures. Furthermore, from knowledge of total costs, total 
participation, and other selected data, predictions for each 
capital, current cost, and participation hour category can 
be made. These administrative decisions regarding pro- 
gram costs and planning can be made while the proposed 
facilities are in but the conceptual stage. 

Microfilm $2.75; Xerox $6.40. 133 pages. 


THE EFFECTS OF FIVE DIFFERENT 
PHYSICAL EXERCISE PROGRAMS 
ON THE BLOOD SERUM CHOLESTEROL 
OF ADULT WOMEN 


(L. C. Card No. Mic 61-171) 


Joseph Guy Metivier, Ph.D. 
University of Dlinois, 1960 


Following duplicate initial tests of serum cholesterol, 
subcutaneous fat, circulatory variables, and treadmill run 
time, four groups were equated in October on the basis of 
run time, age, and choice of activity program. Subjects in 
the vibrating table, resistance bicycle, and exervycle pro- 
grams exercised twice a week for an hour. Those in the 
calisthenics and running (free exercise) program exercised 
together once a week for an hour and twice more at home. 
Subjects withdrew from the program so replacements, re- 
cruited in February, doubled the weekly exercise program 
to complete a minimum of 32 sessions before retesting. 
All subjects otherwise maintained their normal routine, 
except that three dieted. 

The data were converted to standard scores for com- 
parison with norms and treated as case studies. Individual 
standard errors of measurement were computed on the 
basis of initial, duplicate test results. Changes of three 
standard errors from the mean of the initial tests to the 
third test were considered highly significant and changes 
of two standard errors were considered significant. The 
programs were evaluated on the basis of the number of 
significant gains divided by the number of subjects in the 
group, excluding those who dieted. 

The vibrating table produced slight reduction in fat 
measurements and no significant changes in the other three 
test areas. The resistance bicycle produced reduction in 
abdominal, gluteal, and front thigh fat measurements and 
an increase in post-exercise diastolic blood pressure. 
However, significant changes were slight in fat and non- 
existent in the other test areas. The exercycle produced 
some increase in diastolic blood pressure, but no signifi- 
cant changes were found in any test area. The calisthenics 
and running program produced the greatest reduction infat 
measurements and improvement in circulatory variables. 
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Also, one subject reduced her serum cholesterol level 
significantly and all subjects improved their run time 
significantly. Consequently, the calisthenics and running 
program seemed superior for reducing fat and blood 
serum cholesterol and for improving circulatory fitness. 
Microfilm $2.75; Xerox $7.40. 159 pages. 


AN ANALYSIS OF THE PHYSICAL PLAY HABITS 
OF ELEMENTARY SCHOOL CHILDREN 


(L. C. Card No. Mic 61-935) 


Arthur Joseph Orloske, Ph.D. 
The Ohio State University, 1960 


This study is a survey and an analysis of the physical 
play habits of 701 elementary-school children. The ques- 
tionnaire method was used to obtain information about 
game activities; place, time, reasons for play; creative 
abilities; sex influences; number of playmates; the ratio 
of competitive versus non-competitive play; individual or 
self-testing play; dual and team game participation rates; 
and interests in fundamental motor movements of the 
body. The survey was conducted during the fall, winter, 
and spring seasons of the year (1959-1960). The findings 
indicate that children’s play environment, play creativity, 
and choice of indoor or outdoor games were affected by 
age, socioeconomic status, intelligence, height and weight, 
sex, and season of the year. The number of games chil- 
dren play was dependent upon the factors of age, socio- 
economic status, intelligence, sex, and season of the year. 
The sex of the children’s playmates, the number of play- 
mates, and their competitive and non-competitive play 
choices were influenced by the factors of age, socio- 
economic status, intelligence, height and weight. The 
philosophical concepts of why children play varied with 
the factors of age, intelligence, height and weight, sex, 
and season of the year. Individual or self-testing play, 
dual games, and team sports choices were influenced by 
the factors of age, socioeconomic status, intelligence and 
sex. The complexity of the elementary-school-age chil- 
dren’s games was determined by such factors as age, 
socioeconomic status, intelligence, and sex. Interests in 
fundamental motor movements were affected by the factors 
of age, height and weight, sex, and season of the year. The 
most frequent playtime interval for the elementary-school- 
age children’s games was influenced by the factors of 
socioeconomic status, intelligence, and sex. 

Microfilm $3.25; Xerox $11.50. 251 pages. 
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A STUDY OF A MEASURE 
OF LISTENING COMPREHENSION 
AND ITS RELATION TO 
THE SCHOOL ACHIEVEMENT 
OF FIFTH GRADE PUPILS 


(L. C. Card No. Mic 61-815) 


Robert John Baldauf, Ed.D. 
University of Colorado, 1960 


Supervisor: Associate Professor Harold M. Anderson 


The primary purpose of the study was to answer the 
following questions: (1) What is the magnitude of the re- 
lationship between listening and school achievement ? 

(2) What is the magnitude of the relationship between lis- 
tening and mental ability? (3) What is the magnitude of 
the relationship between listening and school achievement 
with the effect of mental ability held constant? 

A secondary purpose of the study was to present data 
which attempted to answer the following question: What 
are the characteristics of the STEP Listening Test? 

The population consisted of the fifth grade pupils in the 
public schools of Cedar Rapids, Iowa during the school 
year 1957-58. From a full list of the city’s public schools 
fifth grade sections, a sample of fifteen sections was se- 
lected by random. This procedure resulted in a cluster 
sample of 420 fifth grade pupils of whom 352 are included 
in the study. Sixty-eight cases were dropped from the 
original sample because of hearing deficiencies and the 
lack of complete test data. The sample was randomly sub- 
divided into three groups: A, B, and C. Group A con- 
sisted of five class sections with a total of 110 cases. 
Group B consisted of five class sections with a total of 
110 cases. Group C consisted of five class sections with 
a total of 132 cases. 

Data were collected from a series of tests that were 
administered to pupils in this study. The STEP Listening 
Test, recently published by the Educational Testing Serv- 
ice, was used as the measure of listening. School achieve- 
ment was measured by the Stanford Achievement Test 
Battery and mental ability was measured by the Otis Mental 
Ability Test. 

Test results were analyzed at the end of the study by 
correlational techniques. Coefficients of correlation were 
computed between the scores on the listening test and the 
scores on the mental ability test. The above coefficients 
were also used to compute partial first-order correlations 
between listening and school achievement holding mental 
ability constant. 

The listening tests were given On an initial and retest 
basis to secure data that would enable the computation of 
coefficients of stability and equivalence as part of the 
reliability study of the listening measure. 

The analysis of the results indicated that the coefficients 
of correlation between the scores on the listening test and 
the scores on the various subtests of the achievement bat- 
tery range from .30 to .57, but was .82 with the total test. 
The coefficient of correlation between the scores on the 
listening test and the scores on the mental ability test was 
.59. The partial first-order coefficients between the 
scores on the listening test and the scores on the various 
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subtests of the achievement battery with mental ability 
held constant ranged from .03 to .29. 

From the statistical treatment of the data, the follow- 
ing conclusions were drawn: 

1. There is a strong relationship between listening 
and school achievement. 

2. The relationship between listening and mental 
ability is substantial. 

3. The relationship between listening and school 
achievement with the effect of mental ability held con- 
stant is very low. 

4. The coefficients of stability and equivalence are 
substantial and indicate that the listening tests have 
adequate reliability for group use but not for individual 
evaluation. Further research on this test is desirable. 

Microfilm $2.75; Xerox $4.40. 83 pages. 


SELECTED COUNSELEE CHARACTERSTICS 
PREDICTIVE OF SUCCESSFUL CASE CLOSURE 
IN VOCATIONAL REHABILITATION 


(L. C. Card No. Mic 61-560) 


Michael Marcus DeMann, Ph.D. 
University of Minnesota, 1960 


Purpose. The purposes of the study were to: a) identify 
biographic factors related to success and failure in voca- 
tional rehabilitation, and b) determine whether these could 
be used in a multivariate predictive fashion to identify the 
potential non-rehabilitant at time of acceptance for re- 
habilitation services. 


Population. The normative group consisted of 378 re- 
habilitants and 99 non-rehabilitants selected from the 
St. Paul District Office of the Minnesota Division of Vo- 
cational Rehabilitation, and whose cases were accepted 
between July 1, 1953, and June 30, 1956, and closed by 
July 1, 1959. An extension in time validation group con- 
sisted of 299 rehabilitants and 49 non-rehabilitants, ac- 
cepted between July 1, 1956, and June 30, 1958, andclosed 
by July 1, 1959. 


Design. Data for twenty biographic factors were col- 
lected from the 825 case folders. The major hypotheses 
to be tested were: 





H,,: There are no differences, on any of the twenty 
factors studied, between the rehabilitant and 
non-rehabilitant groups. 


H,.: There is no population difference, on the average, 
between the rehabilitant and non-rehabilitant 
groups on the basis of the variable a, the linear 
discriminant function. 


Hy 3: There is no discrimination possible between the 
rehabilitant and non-rehabilitant groups on the 
basis of the linear discriminant function. 


The first hypothesis was tested through comparison of 
rehabilitants and non-rehabilitants of the normative group, 
using the chi-square method. The .05 level was chosen as 
the level of significance for testing the hypothesis. 

The second was tested using the normative group in the 
solution of the linear discriminant function. 





The third hypothesis was tested by assigning each of 
the members of the validation group to the rehabilitated, 
non-rehabilitated dichotomy, on the basis of the linear 
discriminant function equation. The proportion of correct 
classifications was determined and tested through the 
matching problem technique. 


Results. Differences between the rehabilitants and 
non-rehabilitants of the normative group, at the .05 level, 
or better, were found on the following seven factors: 


1. More rehabilitants than non-rehabilitants owned 
their homes. 


. More non-rehabilitants reported public or private 
relief as the primary source of support. 


More non-rehabilitants were deaf, and more re- 
habilitants had suffered from pulmonary tubercu- 
losis. 


. More rehabilitants were referred by educational 
facilities. 


. The rehabilitants were younger, as a group. 


. There was a greater proportion of high school 
graduates among the rehabilitants. 


- More rehabilitants were age thirty, or less, at 
time of disablement. 


On the basis of these findings, the first null hypothesis 
was rejected. 


Six of the above factors and two additional factors 
(employment history and previous agency contact) were 
included in the multivariate analysis. The factor relating 
to type of disability was not included. A difference, sig- 
nificant at the .01 level, was found between the two groups 
on the basis of a, the linear discriminant function. On the 
basis of this finding, the second major null hypothesis was 
rejected. This problem was computed on Remington Rand 
Univac, ERA 1103. 

The 299 known rehabilitants and 49 known non-rehabil- 
itants of the validation group were classified on the basis 
of the equation resulting from the linear discriminant 
function analysis. Correct classification was possible in 
almost two-thirds (65%) of the cases. Rehabilitants and 
non-rehabilitants were assigned with equal accuracy. 

This approach resulted in an improvement over chance 
which was significant beyond the .01 level. On the basis 
of this, the third major null hypothesis was rejected. 


Conclusions. The potential non-rehabilitant can be 
identified, at time of acceptance for D.V.R. services, 
with 65% accuracy. This is considered to be the neces- 
sary first step in discovering methods of dealing more 
effectively with the potential non-rehabilitant. 

Microfilm $3.40; Xerox $11.95. 262 pages. 
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THE SELF-CONCEPT STUDIED 
IN RELATION TO THE CULTURE OF 
TEEN-AGE BOYS AND GIRLS IN CANADA, 
ENGLAND AND THE UNITED STATES. 


(L. C. Card No. Mic 61-749) 


Mother Hortense Doyle, R.S.C.J., Ph.D. 
St. Louis University, 1960 


This study was based on the theoretical assumption 
that the self-concept is intimately related to the culture 
of teen-agers. Carl Rogers’ self theory was used to show 
that the self-concept is the core of personality. Asample 
of 1443 boys and girls was drawn as representative as 
possible of the teen-age populations of Canada, England 
and the United States. By means of the Temperament and 
Character Test based on Heymans’ questionnaire, consti- 
tutional determinants were described as eight typical 
temperaments or behavior patterns. 

Special emphasis was given to these questions. Is the 
behavior pattern typical of the culture? Are girls more 
affected by their culture than boys? How does the self- 
concept contribute towards the formation of a national 
ideology? Is the self-concept affected by the deferred- 
gratification pattern? Is the level of aspiration clearly 
related to cultural pressures? 

Data from the Temperament and Character Test show 
that the self-concept is influenced by the culture. The 
Sanguine and nervous temperaments develop freely in 
French Canada, where family-centered values stimulate 
social contacts and the display of talent. Western culture 
tends to accentuate masculinity in boys and femininity in 
girls. As a consequence, conflict and maladjustment 
occur more frequently among the girls, who are exposed 
to equal kinds of education and occupation without the 
removal of sources of frustration and discrimination. 
The sanguine temperament prevails in boys in all three 
cultures. In Canada and the United States, there are 
almost twice as many sanguine boys as girls. 

Poll Number 32 of the Purdue Opinion Panel was used 
to investigate other aspects of the self-concept. It was 
found that the American believes in individual freedom 
and initiative; French Canadians and English Midlanders 
prefer to see themselves as part of a class structure. 
The broader aspects of personality are shaped by urban 
middle-class values in the United States and Canada and 
to a lesser extent in England. However, the strong indi- 
vidual resists any pattern that does not foster his own 
self-actualization. The different levels of aspiration in 
each subculture show that there are modally different 
self-concepts between members of various socio-economic 
groups. 

The conclusion may be drawn that the relationship of 
the self-concept to the culture is an important factor in 
counseling. The counselor must be able to analyze the 
self-concept, which forms the criterion against which 
choices as to direction and kind of behavior are made. 
He must also take on the role of the cultural anthropolo- 
gist. Like Redfield, he must study the orientation of the 
self in a traditional group to a changing world of experi- 
ence. Such anthropological reporting preserves the whole- 


ness and the uniqueness of the character of each individual. 
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THE DEVELOPMENT AND INVESTIGATION OF 
A PROJECTIVE TECHNIQUE 
TO MEASURE SOCIAL FEELING 
IN SCHOOL CHILDREN 


(L. C. Card No. Mic 60-4945) 


Ruth Cohen Fishtein, Ed.D. 
Rutgers University, 1960 


Purpose 


This study was designed to develop and test an instru- 
ment which would yield a measure of social functioning in 
school-age children. The concept of social functioning, 
for the purpose of this investigation, was limited to one 
aspect, that of “social feeling” as defined by Alfred Adler; 
namely, that behavior of the individual which is character - 
ized more by cooperative, socially-useful endeavors than 
by a striving for dominance to overcome inferiority feel- 
ings. 


Procedures 





Nine operational dimensions of this definition were 
developed, namely: Teachability, Social Usefulness, In- 
terest in the Common Weal, Capacity for Self-Direction, 
Positive Attitude toward Life, Positive Attitude toward 
Society, Positive Self-Concept, Capacity for Tenderness, 
and Responsibility for Actions. These dimensions were 
then converted into nine incomplete stories, each story 
designed to measure one particular dimension of social 
feeling. The stories were, in turn, incorporated into a 
projective device using doll play and story completion. 
This device was administered to fifty school-age children. 

Responses were scored on the basis of eight recurring 
trends, to be referred to hereafter as component attributes, 
which appeared to be evoked by each of the stimulus 
stories. These component attributes included the follow- 
ing: Outcome, Emotional Tone of Action, Constructive 
Solution, Social Solution, Correspondence, Self-Acceptance, 
Peer Identification, and Sexual Identification. Two sets of 
scores were yielded by this method: (1) a score for a 
given dimension of social feeling which was derived by 
summing the component attributes which were present in 
the story response, and (2) the score for a given compo- 
nent attribute which represented a subject’s actual number 
of story responses containing that component attribute. 

These two sets of scores, that is, scores for dimensions 
and component attributes, were examined and analyzed 
statistically for internal consistency, on the assumption 
that the set of scores showing greater internal consistency 
would be more likely to reflect a greater communality of 
elements comprising social feeling. The set of scores 
fulfilling this condition were then examined for significant 
relationships to such external criteria as chronological 
age, mental age, ordinal position in the family, and teacher 
ratings of each subject on the same dimensions of social 
feeling as had been used in the instrument. 


Findings 
1. There was little inner consistency among the dimen- 
sions of social feeling. 
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2. There were sufficient statistically significant re- 
lationships among the eight component attributes, evoked 
by each of the stimulus stories, to warrant comparing 
them with external criteria. 

3. There was evidence that component attributes, 
Emotional Tone of Action and Constructive Solution, were 
positively related to the mental and the chronological age 
of the subjects; Social Solution was similarly related to 
mental age alone; but Sexual Identification was negatively 
related to both mental age and chronological age. 

4. A number of statistically significant relationships 
were obtained between some component attributes and 
some of the teacher’s criteria. The most outstanding 
was the relationship of a cluster of components, Emo- 
tional Tone of Action and Constructive Solution, with 
four of the nine teacher’s criteria, namely: Social Use- 
fulness, Interest in the Common Weal, Capacity for Self- 
Direction, and Positive Attitude toward Society. 


Inferences 


From the above findings it might be inferred that the 
child who had a good grasp of reality, could handle prob- 
lems in a constructive, socially-oriented manner, was 
capable of self-direction, and could maintain a hopeful, 
positive attitude towards life, was one who would enjoy 
the teacher’s esteem, as reflected in her ranking of the 
subject on the various dimensions of social feeling. It 
might also be inferred that a child’s sexual identification 
would not be predictive of any other characteristics as- 
sociated with social feeling. 
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THE DEVELOPMENT AND EVALUATION OF 
AN ORIENTATION COURSE DESIGNED TO 
ASSIST AGRICULTURAL COLLEGE FRESHMEN 
IN ACHIEVING A MATURE MENTAL ADJUSTMENT 
TO COLLEGE ENVIRONMENT 


(L. C. Card No. Mic 61-366) 


Westervelt Griffin, Ed. D. 
New York University, 1960 


The purpose of this study was to analyze the orienta- 
tion of agricultural college freshmen to their college 
environment, to delineate the problems of adjustment and 
to develop and evaluate an orientation course designed to 
help agricultural college freshmen meet successfully 
these problems of adjustment. 

The study was organized because the existing lecture 
orientation course did not seem to help Rutgers agricul- 
tural freshmen effect a satisfactory college adjustment. 
Also, orientation course evaluations reported in the liter- 
ature were conducted without an effective experimental 
design. Criteria selected were not valid for appraising 
student adjustment; statistical procedures were inadequate, 
and conclusions were drawn from non-comparable data. 

Four sub-problems were investigated: (1) To delineate 
the adjustment problems which confront agricultural fresh- 
men and determine which problems can be neutralized 
through group techniques, (2) To establish the procedures 
for selecting the subject matter which will counteract 





these problems, (3) To organize this material into the 
syllabus of an effective orientation course and (4) To 
evaluate the orientation course developed in this study. 
The literature, the university student personnel offices, 
the infirmary, the agricultural students’ files, the fresh- 
man evaluation form completed by course instructors and 
the freshman adviser reports supplied information of 
student difficulties. This information disclosed five 
problem areas confronting Rutgers agricultural freshmen. 


1. The freshmen did not confer with their instructors 
or advisers for assistance when such assistance 
might be beneficial. 


. The freshmen utilized inadequate study procedures 
which resulted in poor course work preparation. 


Personal problems interfered with the ability to 
concentrate. 


. The freshmen needed a purpose for being in college. 


The freshmen experienced potential conflict in 
specifications for study requirements. 


The sources of the subject matter of the orientation 
course were: 


1. The cumulative file of students who overcame ad- 
justment difficulties 


. Student evaluations of previous orientation courses 
3. Interviews with incoming freshmen and 


. Freshman adviser discussions structured by the 
five freshman problem areas. 


The experimental course, presented in two sections of 
twenty-five students, was analyzed by an experimental- 
control group design with the cases selected at random 
and organized in an “after-only” treatment tested statis- 
tically by analysis of variance. The course was evaluated 
also by a student response tested by the Chi-square test 
of significance. The experimental group students demon- 
strated greater scholastic achievement in first semester 
horticulture, military education and standard orientation 
course. The experimental group demonstrated greater 
achievement in second semester chemistry and animals 
courses. The experimental group had significantly less 
scholastic deterioration during the second semester. 

The scholastic achievement of the two groups was not 
significantly different at the end of the first six weeks of 
instruction during the first semester and the second 
semester. The experimental group achievement was not 
superior to that of the control group in biology, English; 
mathematics, first semester chemistry and field produc- 
tion; second semester horticulture, military education and 
the standard orientation course. 

The laboratory visits of the experimental course and 
the lectures of the standard orientation course influenced 
the choice of major programs. 

Fundamental to the problem of orientation is (1) the 
determination of student adjustment difficulties which can 
be neutralized through an orientation course, (2) the se- 
lection of course material which will accomplish this 
objective, and (3) the establishment of that procedure 
which provides for modification of the orientation course 
content from year to year in anticipation of the difficulties 
of each freshman class. 
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This study demonstrates how an agricultural orienta- 
tion course can utilize experiment station research 
projects in promoting student adjustment. Agricultural 
colleges of similar administrative structure and function 
can utilize personnel and research projects in a similar 
pattern. Microfilm $3.55; Xerox $12.40. 274 pages. 


A STUDY OF COGNITIVE 
MERIT OF TEACHERS 


(L. C. Card No. Mic 61-133) 


Promila Gupta, Ed.D. 
University of Dlinois, 1960 


The purpose of this study was to investigate the pos- 
sibility of constructing an instrument which would meas- 
ure teachers’ attitudes and beliefs relevant to cognitive 
merit, and further study the relationship between certain 
teacher variables and these beliefs. The term cognitive 
merit here was defined as teacher competence in the 
sense of helping pupils to achieve the cognitive objective 
of public education. One of the assumptions in the study 
was that pupils’ cognitive values necessitate the study of 
teachers’ cognitive merit. 

The data were collected on two occasions. The sub- 
jects in the first part of the study were 139 teachers who 
responded to a 364 items inventory, and their 3048 fifth 
and sixth grade pupils who rated their teachers on two 
inventories consisting of 96 items. The second part of the 
data were collected during Summer Session of 1960 by ad- 
ministering an instrument developed in the first part of 
the study to 188 students attending education courses at 
the University of Dlinois, most of whom had some teaching 
experience. The instrument used included items which 
were selected as teacher beliefs relevant to their cogni- 
tive merit. 

Factor analysis of the pupil ratings enabled us to iden- 
tify five factors. One of these was identified as an affec- 
tive merit factor and each of the other four as cognitive 
merit factors. The factor which had maximum consistency 
logically and psychologically was used as the criterion 
measure for the development of an inventory of cognitive 
merit from the items administered to the teachers. 
Factor scores for the teachers were obtained. The dis- 
crimination index for item selection was based ona 
specified Pearson-r’s between teachers’ scores on the 
affective and cognitive merit factors and each of the item 
responses to the 364 items inventory. Logical meaning- 
fulness of beliefs was another consideration for item se- 
lection. Sixty items were selected as teacher beliefs 
relevant to their cognitive merit. 

Our findings were that high cognitive merit teachers 
subscribed to generally accepted principles, methods, and 
techniques of teaching. However, they also appeared to 
believe in the importance of the teacher-pupil relationship 
and in the importance of developing motivation and interest 
in the pupil. Their attitudes regarding the philosophy and 
goals of education were broad, and not narrowly related to 
subject matter or content. 

The split-half reliability coefficient for newly con- 
structed inventory was .81. 

Four hypotheses concerning the relationship between 





teacher characteristics and the cognitive merit scores of 
teachers were proposed. The substantiated hypotheses 
were: 

1. Teachers with more years of teaching experience 
will be higher on cognitive merit than those with less 
years of teaching experience. 

2. Teachers with more years of education beyond high 
school will score higher on the cognitive merit inventory 
than will those with fewer years of education. 

Two hypotheses concerning the relationship of subject 
matter taught and cognitive merit score, and grades 
taught and cognitive merit score were not supported. 
Contrary to our expectations we found that the teachers 
of lower grades scored higher on cognitive merit than 
teachers of higher grades. This happened, perhaps, be- 
cause our sample consisted of teachers who were moti- 
vated to attend the university for additional graduate 
work in education. 

The study further indicates that pupil ratings might 
be effected by acquiescence response set. 
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A STUDY OF RELATIVE 
SOCIAL ADJUSTMENT AND ACHIEVEMENT 
OF NINTH AND TWELFTH GRADE STUDENTS 
FROM DIFFERENT TYPES OF 
SECONDARY SCHOOLS IN 
THE DIOCESE OF PITTSBURGH, PENNSYLVANIA. 


(L. C. Card No. Mic 61-753) 


Sister Mary Agnes Hannan, S.S.J., Ph.D. 
St. Louis University, 1960 


The Problem 


This study explores the possible advantages to students 
in Catholic secondary schools which accrue from attend- 
ance at either separate or coeducational institutions. 
Answers are sought to the following questions: (1) Is 
there any significant difference in the initial patterns of 
adjustment? (2) Is there any difference in the adjustment 
of various groups after four years? (3) Are there any 
significant differences in adjustment when intelligence is 
held constant? (4) Is there any significant difference in 
adjustment when age is held constant ? 





Procedure 


2,896 boys and girls from thirteen Catholic secondary 
schools in Pittsburgh, Pennsylvania were included in the 
study. Data for each student consisted of I.Q., achieve- 
ment and adjustment scores, and information on age and 
type of school attended. Appropriate statistical procedures 
were applied. 


Findings 
The study as a whole reveals few statistically signifi- 
cant differences in favor of attendance at either type of 


school. 
Adjustment of girls. -- When all freshman girls are 
considered, those in coeducational schools show better 
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adjustment. When age and I.Q. are held constant, those 

in separate schools are somewhat superior. For senior 
girls the coeducational schools show an advantage when 
age and I.Q. are held constant, while for the total group 

of senior girls, the separate schools show better adjust- 
ment. Greatest gains over the four year period are shown 
by girls in separate schools. 

Adjustment of boys. -- For freshman boys the separate 
school group shows better adjustment in all comparisons. 
Among seniors, separate schools are superior except 
when I.Q. is held constant. Both types of school show 
over-all gains in social adjustment after four years. 

Achievement Patterns. -- Some advantage on the 
basis of attendance at separate schools is found for both 
boys and girls. 








Conclusion 





No great differences are found in either type of school 
in the areas studied. Further research is indicated to 
examine other advantages or disadvantages that might 
accrue to attendance at separate or coeducational high 
schools. Microfilm $2.75; Xerox $4.60. 89 pages. 


GUIDANCE IN OHIO: 
ITS HISTORICAL DEVELOPMENT. 


(L. C. Card No. Mic 61-915) 


Dean Loil Hummel, Ph.D. 
The Ohio State University, 1960 


This study was primarily concerned with the investi- 
gation and analysis of the concepts and consequent events 
highlighting the historical growth of Ohio school guidance 
services from 1900 to 1960. Trends within the field of 
guidance and related educational concerns and interest 
supporting the guidance movement in Ohio were studied 
and reported. 

The importance of this study was indicated, first, by 
the fact that no historical study of the guidance movement 
in Ohio had previously been undertaken. Second, the con- 
temporary high-level interest and action for guidance 
provided support for the question, How did Ohio arrive at 
this educational point in 1960? Third, in the light of the 
probability of continued rapid growth of guidance services 
in the schools, the findings of this study were proposed to 
serve as a resource when educational planners look into 
the past to evaluate present activities and future plans. 

Procedures employed in this study were based on the 
scientific aspects of historical research concepts, and 
included (1) the selection and delimitation of the research 
problem; (2) the accumulation, classification, and criti- 
cism of source materials and determination of the facts; 
(3) the formulation of tentative hypotheses; and (4) the 
synthesis and presentation of the data collected. Findings 
of the study were reported under the following topics: 
State-Wide Interest and Concerns for Education with 
Implications for Guidance; the Development of State Guid- 
ance Standards; Development of State Level Guidance 
Services in Ohio; Developments in Counselor Certification 
and Professional Guidance Activities; and the Develop- 
ment of Guidance Programs at Local Levels in Ohio. 





From an analysis of the data collected, the following 
conclusions became evident: 

The major state-wide interests and concerns for edu- 
cation with implications for guidance have reflected the 
desire of educators and lay persons to facilitate an educa- 
tional program for all children and youth. 

The historical development of state guidance services 
in Ohio was one of recognition of the importance of guid- 
ance through state standards, action for leadership, 
provision of services, and enforcement of standards. 

Developments in counselor certification and profes- 
sional activities in guidance evolved as a result of a 
recognized need in secondary schools for qualified per- 
sonnel to provide counseling services, and of the accept- 
ance of counselors on a professional basis. 

State standards for guidance developed from early 
(1921) recommended general standards to specific re- 
quired standards identifying the major aspects of a school 
guidance program and the qualifications of personnel in 
the program. 

At the local level in Ohio the trends in the development 
of guidance services revealed that (1) guidance was in- 
creasingly accepted as a part of the total educational pro- 
gram of Ohio’s secondary schools, (2) guidance was aimed 
toward individual self-realization and freedom in choice- 
making, (3) school counselors have become recognized as 
essential to the program of guidance services, (4) guid- 
ance has been an accepted process which is continuous 
and cumulative, (5) education required for counselors 
embodied the idea that the understanding of the origins 
of human behavior is fundamental to all guidance work, 
and (6) the guidance process was best facilitated by a 
program of organized services. 

Guidance programs in selected schools in Ohio have 
developed from various antecedents. However, a common 
element in the development of local-level guidance pro- 
grams has been the concern for the normal development 
of each pupil. 

As a final conclusion, guidance in Ohio began primarily 
as vocational guidance concerned with helping youth plan 
for and find entry in employment: As the secondary school 
grew in enrollment and expanded its curriculum, as the 
school population represented greater heterogeneity, and 
as psychological testing and guidance techniques were de- 
veloped, guidance for maturing youth began to be accepted 
as developmental process requiring the implementation of 
organized services. 
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CONCRETE THINKING AS A FACTOR 
IN READING RETARDATION 


(L. C. Card No. Mic 61-2) 


James Jan-Tausch, Ed.D. 
Rutgers University, 1960 


I. Statement of the Problem 


The purpose of this study is to determine the relation- 
ship existing between reading achievement and concrete 
thinking as measured by standardized reading achievement 
tests and by selected tests of the Goldstein-Scheerer bat- 
tery of Abstract and Concrete Thinking Tests. 
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Specifically, the study was established to test the null 
hypothesis that there is not a significant difference in 
ability to behave in abstract fashion, as defined by 
Dr. Kurt Goldstein and as measured by the Goldstein- 
Scheerer Tests of Color Form and the first six design 
sub-tests of the Cube Test, between a group of children 
in grades 4, 5, 6, and 7 who are advanced readers and a 
similar group who are retarded readers. 


0. Procedure 


One hundred seventy children were chosen for the 
study, all of whom were pupils of the public schools of 
Springfield, New Jersey. The intelligence quotients of 
the children ranged from 79 to 133. There were 36 chil- 
dren from the fourth grade, 40 from the fifth grade, 46 
from the sixth grade, and 52 from the seventh grade. At 
each grade level half of the number were boys, and of 
each sex half were advanced readers and half were re- 
tarded readers. 

Advanced reader was interpreted to mean a pupil who 
achieved on the comprehension test of the California 
Reading Test a grade at least 10% higher than his actual 
grade level. Retarded reader was interpreted to mean a 
pupil who achieved on the same standardized reading 
tests, a grade at least 10% lower than his actual grade 
level. 

A record was made of each child’s performance on the 
California Test of Reading Comprehension and his concept 
attitude on the Goldstein-Scheerer Test. 

The Goldstein-Scheerer Tests are designed to detect 
impairment of abstract behavior and assess the degree to 
which different performance fields have suffered, and, to 
provide diagnostic criteria of pathological concreteness. 
The tests are performance tests which present tasks 
where proper solution requires an abstract approach and 
errors reveal abnormal concretization. 

The Color Form Sorting Test and the first six design 
sub-tests of the Cube Test were used in this study after a 
color efficiency test was administered to each child to rule 
out color vision defects. The concept attitude tests were 
scored success or failure according to the manual of 
instructions for the administering and scoring the tests. 
Success was interpreted as abstract thinking and failure 
was considered to be concrete thinking limitation. 








I. Summary 


Statistical analyses were made of the data obtained 
and the following conclusions were established: 

An over-all comparison of performance showed that a 
significant difference in abstract and concrete behavior 
was found to exist at the 1% level of confidence between 
the advanced and the retarded readers when concept at- 
titude was measured by the Color Form Sorting Test. 

Advanced readers, with very few exceptions, are also 
abstract thinkers. 

Readers may be retarded because of limitation to con- 
crete thinking, but the data tends to bear out many other 
studies that reading disability has more than one cause. 

Girls in grades 4, 5, 6, and 7 tend to behave more ab- 
stractly than boys. 

The significance of the relationship between concept 
attitudes and reading achievement tends to become greater 
in the higher grades. 





The results of the study reject the null hypothesis that 
there is not a significant difference in ability to behave 
abstractly between advanced and retarded readers. 
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THE RELATIONSHIP OF 
THE ACHIEVEMENT MOTIVES 
AS PROJECTED INTO 
THEMATIC APPERCEPTION STORIES 
TO CHILDREN’S SCHOOL ACHIEVEMENT 


(L. C. Card No. Mic 60-4583) 


LaVerd John, Ed.D. 
Utah State University, 1960 


Major Professor: Dr. J. C. Carlisle 


This study was designed to evaluate a method of iden- 
tifying, categorizing, and scoring achievement-related 
statements or motives projected into Thematic Apper- 
ception Test (TAT) stories and to determine the relation- 
ship of these achievement-related motives to actual 
school achievement. 

The study was accomplished in three phases. In the 
preliminary phase an objective scoring method to be used 
in scoring achievement-related statements as projected 
into TAT stories was developed. Fifty cases were used 
to get a sample of TAT statements. 

The second phase was concerned with determining the 
relationship of the TAT achievement-related scores to 
actual school achievement as measured by the California 
Achievement Test. The writer’s method of objectively 
scoring TAT stories was used. A significant correlation 
of .75 was obtained between the TAT and California 
Achievement Test scores of the 18 boys; and a correla- 
tion, approaching significance at the 5 per cent level, of 
.32 was obtained between the TAT and California Achieve- 
ment Test scores of the 27 girls. 

The third phase was carried out to further validate the 
second phase of the study. One hundred five new cases 
were tested with the TAT and the California Achievement 
Test. The Atkinson method of scoring TAT achievement- 
related statements was used. A significant correlation of 
.52 between TAT achievement-related statements and 
California Achievement Test scores was obtained on the 
total group. A significant correlation of .45 was obtained 
between the TAT and California Achievement Test scores 
of the 46 boys, and a significant correlation of .64 was 
obtained between the TAT and California Achievement 
Test scores of the 59 girls. 

The following conclusions are based on findings of the 
study and observations made during the course of the 
study: 

1. Achievement-related statements were made in TAT 
stories written by 13- and 14-year-old pupils, and it was 
possible to categorize and objectively score them. 

2. A significant correlation exists between TAT 
achievement-related statements and actual school achieve- 
ment as measured by the California Achievement Test. 

3. There is a significant improvement of the prediction 
of academic success by adding the use of the TAT motiva- 
tion scores to the multiple correlation prediction of the 
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California Achievement Test and the California Test of 
Mental Maturity. 
Microfilm $2.75; Xerox $3.00. 58 pages. 


AN EXPERIMENTAL TEST OF 
THE LASHLEY HYPOTHESIS OF 
SELECTIVE ATTENTION AND ITS RELATIONSHIP 
TO THE CONTINUITY-DISCONTINUITY ISSUE 
IN DISCRIMINATION LEARNING 


(L. C. Card No. Mic 60-5820) 


Eugene Hoover Johns, Ed.D. 
Boston University School of Education, 1960 


Introduction 


The problem of selective attention is significant and 
vital to the continuity-discontinuity issue. Strict S-R 
theorists take the notion that all stimuli, those with both 
excitatory and inhibitory tendencies become associated 
with the responses, these summating algebraically on the 
stimulus continuum to yield the effective reaction poten- 
tial. In contrast, discontinuity theorists dissociate learn- 
ing from performance and imply that during the pre-solu- 
tion period in discrimination, there is no learning relevant 
to the discrimination. 

The assumption underlying the S-R interpretation of 
selective attention is that there is established a stronger 
association between the overt response and the preferred 
cue. Some feel that such an assumption is justified only 
within the confines of a unitary conception of the S-R re- 
lationship. While not rejecting the S-R interpretation in 





its entirety, they would suggest the necessity for postu- 
lating a two-stage process consisting of a mediational 
variable that enhances the distinctiveness of the relevant 
cue, and an association variable to account for the 
strengthening of the association. 








The Problem 


The purpose of the present investigation was to experi- 
mentally test the validity of the discontinuity position, and 
to obtain information as to the nature of discrimination 


learning. 





The Method 


The present experimental design was constructed so 
as to provide the subjects by prior training, (a) experience 
with one set of cues, (b) give training in which this and a 
second set of cues are equally relevant, and (c) finally 
test for the dominance of these cues in subsequent dis- 
crimination responses. The underlying assumption being 
that as a result of prior training, a “ mediating process” 
will be established that functionally alters the discrimin- 
ability of the relevant cues in such a manner that they be- 
come more distinctive and hence, facilitate learning of a 
new response. 





The Method 


The present study divided a total of 64 subjects into 
four main groups in accordance with the type of familiari- 








zation training received: Two single stimuli groups, re- 
ceiving experience on only one class of S-R items; 
A mixed or simultaneous group, trained on two classes 
of S-R items; and a control group, receiving no prior 
training. The task was the paired association of a list 
of meaningful or nonsense words with an abstract symbol. 
After familiarization training, the subjects were ad- 
ministered an opposition of cues test consisting of an 
equal portion of S-R pairs similar but not identical to 
the two classes of training pairs, and a reversal of cues 
test that utilized the same items of the first test but with 
cues reversed. Half of the total subject population learned 
the opposition of cues test to the 100% mastery level and 
the other half to a criterion of six correct responses or 
half the list. All subjects learned the reversal of cues 
test to the 100% mastery level. 
The underlying assumption was that as a result of 
prior training, discriminability of relevant cues would be 
enhanced thus facilitating learning. 


Conclusions 





1. When subjects are tested with stimuli differing by 
the same property as that received in familiarization 
training, learning on these test stimuli is facilitated. 

2. The influence of familiarization training is not 
restricted to the initial stages of learning but tends to 
render possible a faster rate of learning in subsequent 
tasks. 

3. The degree of facilitation is dependent upon the 
type of familiarization training received. 

(a) If familiarization training is restricted to 
single stimuli situations, i.e., one class of S-R items, 
there will result a decrease in discrimination errors in 
subsequent tasks. 

(b) When familiarization training is of the mixed 
type, there will result a tendency in the direction of in- 
creased errors in subsequent tasks. 
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AN INVESTIGATION OF 
THE RESPONSE PATTERNS WHICH 
DIFFERENTIATE THE PERFORMANCE OF 
SELECTED NEGRO AND 
WHITE FRESHMEN ON SCAT 


(L. C. Card No. Mic 61-800) 


Arlynne Lake Jones, Ed.D. 
University of Colorado, 1960 


Supervisor: Associate Professor Dorothy M. Sherman 


This study was undertaken to determine the pattern(s) 
of responses which differentiated the performance of se- 
lected Negro and white college freshmen on the School and 
College Ability Test (SCAT), Form 1. 

The sample was composed of 2126 Negro and white 
freshman enrollees of three southern colleges during the 
1959-60 school year. One of the colleges enrolled only 
white students; the enrollment of the second coliege in- 
cluded whites, Negroes, and other non-white students; and 
the third college enrolled only students who were classified 
as Negroes. Discrete groups of Negro and of white 
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subjects constituted the sample subgroups whose per- 
formance was analyzed. 

Response patterns were defined by the performance of 
the sample subgroups on SCAT item categories of: Sen- 
tence Understandings; Numerical Computation; Word 
Meaning; and Numerical Problem Solving. The partition 
of variance statistical technique was employed to de- 
termine for each group: (1) the proportion of variance 
which could be accounted for by each response category; 
and (2) the intercorrelations of the response categories. 
Subsequently, performance patterns were evaluated in 
terms of the mean total test score of the group. 

The specific objective toward which the study was 
directed was approached via two subordinated tasks. The 
first task was that of determining pattern differences be- 
tween responses which resulted in high and in low total 
test scores; the second, determining differentiative re- 
sponse patterns within the upper and lower levels of 
performance. 

As a result of these analyses, the subgroups were 
found to have responded to the several item categories in 
markedly different ways. Yet, when their performances 
were evaluated in terms of mean total test scores, few 
definitely established consistencies could be detected. 
There was no response pattern which could be said to 
characterize performance on the quantitative subtests. 
There was, however, a direct relationship between the 
size of the mean total test score of a sample and the 
strength of the positive relationship between the verbal 
subtests. Hence, it must be concluded that this relation- 
ship appeared to have been a clue to successful test per- 
formance. The obvious suggestion is that groups of which 
this sample is representative might well profit from pre- 
college experiences that foster the development of language 
skills. 

Out of numerous implications suggested by the di- 
vergent combinations of response patterns, one definitive 
finding emerged with clarity. For this sample, the 
strength of positive relationship between Sentence Under- 
standings and Word Meaning differentiated: (1) upper and 
lower level test performance regardless of race; and 
(2) Negro and white test performance within the upper and 
lower levels. 

The results of research on Negro-white intelligence 
test performance and on the development of language 
abilities give credence to the significance of the single 
conclusive finding of this study. Hence, on the basis of 
this finding and the results of previous research, the 
following hypotheses were submitted: 


1. Verbal abilities, as they are indexed by relation- 
ship between Sentence Understandings and Word 
Meaning, operate in such a way that they underlie 
school achievement. 


. American Negro dialect and other underdeveloped 
basic speech patterns restrict perceptual discrimi- 
nations and concept formulations in ways that im- 
pede both verbal and non-verbal test performance 
as well as educational achievement. 


. Individuals assimilate their experiences by re- 
sponding to the cues which are present in the en- 
vironment. Hence, priorities in the hierarchy of 
cues to which individuals consistently respond tend 
to determine the potential for concept attainment. 

Microfilm $2.75; Xerox $6.20. 128 pages. 





INTELLIGENCE AS A FACTOR 
IN SOCIAL POSITION — 
A SOCIOMETRIC STUDY IN 
SPECIAL CLASSES FOR THE 
MENTALLY HANDICAPPED 


(L. C. Card No. Mic 61-153) 


June Beaver Jordan, Ed.D. 
University of Illinois, 1960 


Research shows that mentally retarded children, 
placed in regular classrooms, obtain lower social status 
positions than non-retarded pupils. The retarded become 
socially isolated rather than socially integrated in the 
regular classes. The purpose of this study is to determine 
if retarded children, when grouped together in a special 
class, create a similar choice-rejection pattern with the 
lowest in intelligence remaining the least accepted and 
the most rejected. 

Specifically, the study was designed to test the follow- 
ing hypotheses: (1) There is no difference in the social 
status of children with IQ’s 69 and below and with IQ’s 70 
and above; (2) The social position of pupils in the lowest 
IQ quarter is no different from the social position of 
others in the special class; (3) There is no difference be- 
tween higher and lower IQ subjects in outgoing socio- 
metric responses; (4) There is no difference between the 
69 IQ and below subjects and the 70 and above in accuracy 
of perception of one’s own sociometric status. 

Three hundred and forty-nine children placed in 22 
secondary special classes in Baltimore County, Maryland, 
participated. Of these pupils, 166 received an IQ of 69 or 
below and 183 an IQ of 70 or above on the Stanford-Binet 
test of intelligence. 

An unlimited choice sociometric questionnaire, using 
seating as the criterion, was administered individually to 
each pupil by his own special class teacher. Various 
sociometric scores were computed for each subject. The 
acceptance, rejection, and total social status of children 
with IQ’s 69 and below were compared to those children 
with IQ’s 70 and above. The sociometric position of the 
subjects in the fourth IQ quartile was also analyzed. Each 
of the 22 classes was studied as an individual unit; then 
data from all classes were combined and subjected to 
statistical tests. Non-parametric measures were used, 
and a significance level of ten per cent was selected. 

The results of the study indicate that: 


1. There was no difference in the acceptance or re- 
jection scores of the children with IQ scores 69 
and below and those 70 and above. However, the 
children in the lower IQ group received lower 
total status scores (p = .10). 


Children whose IQ placed them in the fourth quartile 
were more rejected and obtained lower total social 
status scores than those children with higher IQ 
scores. Significant differences occured in only 
three classes when each class was analyzed in- 
dividually. However, when data from all classes 
were combined, the difference in rejection was 
significant with a probability of one per cent and 

the total status significant with a probability of 

two per cent. 
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3. Neither IQ group (69 and below or 70 and above) 
gave significantly more positive or negative re- 
sponses than the other. 


There was no difference between the lower and 
higher IQ groups in the degree of accuracy with 
which sociometric status was perceived. 


The above results indicate that the sociometric picture 
of the retarded child in the special class is much the 
same as that in the regular class. Children with the 
lowest intellectual abilities remain in low social positions 
even within the special class structure. The results of 
this study invite special educators to take an inquiring 
attitude toward the social factors operating within a 
special class structure to determine the best method(s) of 
achieving the most desirable group atmosphere for the 
retarded child. Microfilm $2.75; Xerox $4.20. 79 pages. 


DIFFERENCES IN ATTITUDES AND 
PERSONALITY OF “SUBJECT-ORIENTED” 
AND “PUPIL-ORIENTED” SECONDARY 
SCHOOL TEACHERS: A COMPARATIVE 
ANALYSIS OF TWO GROUPS OF 
SECONDARY SCHOOL TEACHERS WITH 
THE MINNESOTA TEACHER ATTITUDE 
INVENTORY AND THE RORSCHACH. 


(L. C. Card No. Mic 61-329) 


Donald Martin Kaplan, Ph.D. 
New York University, 1960 


The measurement and prediction of teacher competence 
is an area of educational research that has been gaining 
increasing attention over the past three decades, notably 
the relationship between competence and personality. In 
the present study two groups of teachers were identified, 
a so-called “Subject-Oriented” group and a so-called 
“Pupil-Oriented” group. In the classroom, the former 
tends to emphasize “cognitive” achievement of pupils; the 
latter tends to emphasize “affective” achievement. These 
groups were identified by a questionnaire administered to 
alumni and graduating seniors of two high schools in the 
New York City system. The selective power of the ques- 
tionnaire was validated by the concurrence of supervisors. 
Additional validation for the selection was provided by 
scores on Kerlinger’s Educational Scale II. The two facul- 
ties yielded a total of thirty teachers with one or the other 
orientation. It was hypothesized that the two groups are 
significantly different in respect to teacher attitudes as 
measured by the items of the Minnesota Teacher Attitude 
Inventory and in respect to personality as measured by 
the Rorschach. It was further hypothesized that insofar 
as supervisory ratings can be taken as measures of com- 


petence, there are no significant differences in competence. 


A chi-square analysis of the responses of the two 
groups on the Minnesota Teacher Attitude Inventory re- 
vealed differences at the two per cent level on fourteen 
out of the 150 items of the inventory. This is significantly 
more items than chance, which at the two per cent level 
gives an expectancy of only three items. On the Rorschach 
there were significant differences on a cluster of variables 
that describe the groups as “constricted,” on the one hand, 





and “dilated” on the other. Supervisory evaluations, how- 
ever, revealed no significant differences between the two 
groups. The hypotheses were accepted. 

The attitude differences between these two groups are 
discussed. The Subject-Oriented group professed atti- 
tudes that aim at a sharply maintained distinction between 
adult and child; there is emphasis on the “traditional” 
virtues of application, industry, competition, and self- 
sufficiency on the part of students. The Pupil-Oriented 
group professed more tolerance of instinctual behavior in 
the classroom, less distinction between adult and child, 
greater concern over the protection of individuality, less 
interest in “good manners.” 

The Rorschach indicates that the Subject-Oriented 
group attempts an adjustment through restraint, renunci- 
ation, and intellection, while the Pupil-Oriented group 
appears to be more receptive to affect. 

That both groups appeared to be desirable faculty 
members raised a number of questions for further re- 
search having to do with the nature of establishing criteria 
of teaching competence and with teacher placement. There 
was a further suggestion that research concentrate on our 
present conceptions of psychopathology so that they may 
be more appropriately applied to questions of teacher 
personality. Microfilm $2.75; Xerox $6.80. 142 pages. 


AN ANALYSIS OF THE RELATIONSHIP 
OF SELECTED EYE-HAND FACTORS TO 
SUCCESS IN EYE-HAND SKILL 


(L. C. Card No. Mic 60-6435) 


Mary Therese Leonard, Ed.D. 
Boston University School of Education, 1960 


Background of Study. -- McCloy listed fourteen factors 
which he considered basic to skill. He suggested that 
factor-analysis was a logical model to use in the study of 
skill and coordination. He proposed that objective tests 
of these factors be selected. A similar suggestion con- 
cerning the problem of studying eye-hand skill was re- 
cently made by Guilford. 





Statement of the Problem. -- The purpose of this study 
was to determine the relationship between eye-hand co- 
ordination and (1) selected hand factors, and (2) selected 
vision factors. 


Procedures. -- The Whipple Steadiness Test, dyna- 
mometer grip strength, a tapping test and a peg board test 
were the items selected to reflect the hand factors of ac- 
curacy, strength and speed, respectively. The vision 
factors selected for study were (1) monocular eye pref- 
erence, as measured by the Miles V-Scope, and (2) bin- 
ocular eye dominance, as measured by sighting at distances 
of four feet and twenty feet. 

An archery-type target was set up twenty feet distant 
from the subject. The subject was asked to use an under- 
hand throw to reduce any advantage obtaining from previous 
dart-throwing experience. The darts thrown were scored 
(1) in a manner similar to the scoring in target archery 
(Regular Dart Score), and (2) in deviations to right and 
left of absolute center (Lateral Deviation Score). 

The battery of eye/hand test items was administered 
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to one hundred male and thirty female students at Boston 
University during the spring and summer months of 1959. 
The battery consisted of the four tests of hand control 
(tapping, steadiness, peg board and grip strength); three 
tests of vision (monocular eye preference and binocular 
eye dominance at near and far distances); and one meas- 
ure of the subject’s ability to coordinate eye and hand in 
a dynamic skill situation (dart throwing). 


Grouping of Subjects. -- For the purpose of analysis, 
the male subjects who scored above seventy per cent of 
those taking the dart throwing test were considered as a 
High Skill Group; those who scored below seventy per 
cent of those taking the test were considered a Low Skill 
Group. Results were also considered on the basis of male 
and female scores. 





Findings of the Study. -- An analysis of variance be- 
tween the hand skill tests of the Low/High Skill Groups 
and the Regular Dart Scores of these subjects showed the 
Steadiness Test to be significant at the .01 level of con- 
fidence. When the entire male group was considered, a 
low positive correlation (r = 0.276), significant at the .01 
level, was found to exist between the Regular Dart Scores 
and the Steadiness Test. The Steadiness Test also showed 
a low positive correlation (r = 0.288), significant at the 
.01 level of confidence, with the Lateral Deviation Scores. 

The Peg Board Test was significantly related to the 
Regular Dart Scores obtained by the female subjects. The 
males tested showed no comparable tendency. Tapping and 
grip strength showed no significant relationship to the dart 
scores. 

There was no significant difference between the High 
Skill and Low Skill Groups on any of the visual tests ad- 
ministered. However, there was a low positive correla- 
tion (r = 0.281), which was significant at the .01 level, 
between the Regular Dart Scores and the test of binocular 
eye dominance at the twenty foot distance. 


Summary. -- Steadiness was consistently related to 
demonstrated success in underhand dart throwing. There 
was no significant relationship demonstrated between 
(1) speed, as measured by tapping, or (2) strength, as 
measured by the hand dynamometer. The peg board proved 
a significant item for the females tested; no such tendency 
was observed among the male subjects. There was a 
tendency among the one hundred males tested for skill in 
dart throwing to be related to distant binocular eye domi- 
nance. This relationship did not prove to be a significant 
determinant between the High Skill and Low Skill Groups. 

Microfilm $2.75; Xerox $5.20. 102 pages. 


A STUDY OF THE INTERRELATIONSHIPS 
OF SELECTED VARIABLES IN CHILD 
DEVELOPMENT IN AN ELEMENTARY SCHOOL 
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Rocco Eugene Lorusso, Ed.D. 
University of Maryland, 1960 


Supervisor: Professor Hugh V. Perkins, Jr. 


Purpose 


The purpose of this investigation was to study the inter- 





relationships among variables in child development: 
chronological age, physical maturity, mental maturity, 
academic achievement, classroom status, athletic 
performance, and children’s orientation of interests. 
Specifically, the research sought to ascertain (1) the inter- 
relationships among the above variables, (2) the variables 
that best predicted other variables of development, and 

(3) the changes within and changes among the variables 
from grade level to grade level. 


Procedure 


An elementary school, grades one through eight, which 
was being used in a longitudinal study that involved the 
collection of skeletal maturity data was used for the in- 
vestigation. The sample of 188 boys and girls was not 
randomly chosen in that all who were X-rayed were in- 
cluded in the sample. Physical maturity was assessed 
with roentgenograms of the left hand and wrist. Mental 
maturity and academic achievement were obtained through 
standardized tests. Sociometric questions were developed 
to obtain classroom status. Five motor skills used in 
athletics formed the athletic performance battery. Re- 
sponses to open-ended questions concerning children’s 
interests were categorized to determine children’s ori- 
entation of interests. Product-moment and partial cor- 
relation procedures were used to test six hypotheses 
developed for part one of the problem; multiple correlation 
procedures were used for part two. In part three of the 
problem, an inspectional analysis was made from the 
plotting of the means and correlation coefficients by grade 
level. 


Finding s 


1. When chronological age was held constant, the re- 
lationships among the variables changed with the exception 
of the relationships between mental maturity and academic 
achievement. 

2. Mental maturity, academic achievement, and 
classmate-, academic-, and total-classroom status inter- 
related positively and significantly. Children’s interests 
were not part of the clustering. 

3. Physical maturity related positively and signifi- 
cantly to parts of the mental maturity and academic 
achievement variables. The relationship between physical 
maturity and athletic performance was not significant. 

4. Athletic performance related positively and signifi- 
cantly to athletic-classroom status and physical-oriented 
interests. Neither athletic performance nor physical- 
oriented interests related to classmate- and total- 
classroom status. 

5. The variables that best predicted academic achieve- 
ment were the parts of the academic achievement test 
battery. Mental maturity and academic-classroom status 
contributed little to the prediction. 

6. The variables that best predicted composite athletic 
performance were parts of the athletic performance test 
battery. The softball throw for distance and athletic- 
classroom status contributed little to the prediction. 

7. The changes in the means among the following gen- 
erally paralleled the increase of chronological age from 
grade level to grade level: physical maturity, mental 
maturity, academic achievement, and athletic performance. 

8. Children’s orientation of interests were closely re- 
lated in the early grades, but diverged in pairs in the later 
grades; physical- and social-oriented interests became 
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polarly opposite to verbal- and non-verbal-oriented 
interests. 
9. Interrelationships among most of the variables 
changed considerably from grade level to grade level. 
The most constant relationship was academic achievement 
versus mental maturity. A trend of increasing complexity 
was seen as variables moved from their maturity bases. 
10. The interrelationships among certain variables, 
such as academic achievement, classmate- and academic- 
classroom status, and verbal-oriented interests, appeared 
to cluster and parallel each other from grade level to 
grade level. But the inierrelationships were at times 
positive, at other times negative, thus resulting in a zero 
interrelationship when correlations were computed for 
the total group of children. 
Microfilm $3.05; Xerox $10.60. 233 pages. 


PATTERN ANALYSIS TECHNIQUES 
IN THE PREDICTION OF COLLEGE SUCCESS 


(L. C. Card No. Mic 61-577) 


Frederick Charles Markwardt, Jr., Ph.D. 
University of Minnesota, 1960 


The purpose of this study was to determine the validity 
of the pattern analysis approach for the prediction of 
graduation from college and to compare this with the pre- 
dictive validity of the more conventional techniques of 
single variable cutting scores and discriminant function. 
The criterion of success chosen was the most appropriate 
one for professional, education program graduation. 

The sample was made up of four hundred women enter- 
ing as freshmen in the Nursery School-Kindergarten- 
Primary and Elementary programs in the College of 
Education of the University of Minnesota. This total 
sample was randomly divided into two sub-samples, to 
provide validation and cross-validation samples. 

Nine predictor variables were included in this study. 
These were high school percentile rank, ACE Psycho- 
logical Exam, Cooperative English Test, Cooperative 
Reading Test, Minnesota Teacher Attitude Inventory, 
Scales 7, 8, and 9 of the Minnesota Multiphasic Personality 
Inventory, and the Elementary Teacher Scale of the Strong 
Vocational Interest Blank. 

There were four aspects to the statistical analysis of 
the data; single variable prediction, linear multivariate 
prediction, pattern analysis prediction, and a comparison 
of the three methods. The validity of each prediction tech- 
nique was evaluated in number of correct classifications. 
To appraise the efficiency of a technique the number of 
correct classifications was in each case compared to the 
number that could be achieved by a knowledge of the base 
rate of graduation for the sample, 119. 

In single variable prediction the optimal cutting score 
on each variable distribution was determined. This score 
was defined as the score on the distribution which as the 
basis for classification would correctly classify a larger 
proportion of the sample than any other score. 

Linear multivariate predictions were made by the 
discriminant function. 

For pattern analysis the distribution of the scores on 
each of the predictor variables were dichotomized at the 





median of the validation sample. Each possible pattern 
of such scores in all combinations of two, three, and four 
predictor variables was keyed to predict graduate or 
non-graduate depending on which criterion group of the 
validation sample was more frequently represented in the 
pattern. 

To determine the effect of finer partitioning, the dis- 
tributions of each variable were trichotomized, at the 
thirty-third and sixty-sixth percentiles of the validation 
sample. All combinations of two and three variables were 
then analyzed as were the dichotomized scores. 

Finally, the differences in validity for the cross- 
validation sample of the best pattern analyzed combina- 
tions, the best single variables, and the discriminant 
function were tested by means of Cochran’s Q statistic. 


Results HSR was the most efficient of the single vari- 
ables but did not significantly, .05 level, improve on base 
rate prediction in cross-validation. 

Discriminant function weights were significantly better 
than base rate prediction in the validation sample but did 
not do as well as the base rate in cross-validation. 

Pattern analysis of the combinations of dichotomized 
variables identified five combinations that were signifi- 
cantly more effective than base rate prediction in both 
samples. These were: HSR, ACE, and MMPI Scale 7; 
HSR, Coop English, and MMPI Scale 7; HSR, MTAI, and 
MMPI Scale 7; HSR, MTAI, and MMPI Scales 7 and 9; 
HSR, Coop English, MTAI, and MMPI Scale 7. 

No combination of trichotomized variables significantly 
improved on base rate prediction in both samples. 

Comparison of the validity of the five best combinations 
of pattern analyzed variables, HSR, and discriminant func- 
tion revealed significant differences, .05 level. When dis- 
criminant function was removed from this comparison 
there were no longer any significant differences, indicating 
the superiority of the preferred combinations and HSR 
over discriminant function for this problem. 

Microfilm $4.65; Xerox $16.45. 363 pages. 


SOME EGO FACTORS ASSOCIATED 
WITH ACADEMIC SUCCESS AND 
FAILURE OF EDUCABLE MENTALLY 
HANDICAPPED PUPILS 


(L. C. Card No. Mic 61-169) 


George Franklin McCoy, Jr., Ph.D. 
University of linois, 1960 


Problem. The influence of certain personality vari- 
ables associated with ego functioning on the academic 
achievement of mentally retarded pupils was investigated. 
It was hypothesized that academically successful, as com- 
pared to academically unsuccessful educable mentally 
handicapped pupils, are more self-confident, perceive 
themselves as more accepted and intrinsically valued by 
their parents, manifest more realistic self-confidence, 
and have a higher and more realistic level of aspiration. 


Method. Preliminary screening was based on group 
and individual intelligence test scores, and 137 possible 
subjects from the approximately 7,500 pupil population 
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were finally identified as meeting the following criteria: 
(1) chronological age of 10 years to 15 years 11 months, 
(2) mental age of not less than 8 years, (3) IQ of 55 to 80 
as ascertained by the 1937 Stanford-Binet Scale, and 
(4) no discernable indications of a compounded type of 
mental retardation. These 137 pupils were given the 
California Achievement Test, Primary Form AA. A total 
of 31 pupils whose achievement test scores were one grade 
level or more below the level expected from their mental 
age were designated as academically unsuccessful and 
individually paired with an academically successful pupil 
(whose achievement test score was equal to or higher than 
the level expected from his mental age). Paired subjects 
were matched with respect to sex, racial group member- 
ship, socio-economic level, IQ, and chronological age. 
Perceived parent attitudes of acceptance-rejection and 
intrinsic-extrinsic valuation were measured by the Per- 
ceived Parent Attitudes Scale (D.P. Ausubel and others). 
A modification of the Could You Ever Scale (L. S. Black- 
man) was used to evaluate self-confidence. Hypothetically 
probable situations in this format were used to measure 
self-confidence and hypothetically improbable situations 
were used to evaluate the reality of self-confidence. Level 
of aspiration measures were obtained from subjects’ 
goal-discrepancy scores on two motor tasks: insertion 
of pegs in a pegboard, and assembly of nuts on stove bolts. 


Findings. The split-half reliability coefficients ranged 
from +.52 to +.84. The underlying rationale for this study, 
the assumption that academic performance is influenced 
by an interlocking group of ego variables, was supported 
by the finding that all but three of the factors investigated 
were significantly related in the predicted directions. 

As hypothesized, the academically successful subjects, 
when compared to the academically unsuccessful subjects, 
were more self-confident (p = .09), perceived themselves 
as more accepted and intrinsically valued by their parents 
(p = .13), were significantly more realistic in their self- 
confidence (p < .05), and had significantly higher and more 
realistic levels of aspiration (p< .01). Of special signifi- 
cance was the finding that whereas self-confidence with 
regard to distant hypothetical goals was unrealistically 
high for the academically unsuccessful subjects, level of 
aspiration for immediate tasks (with proximate reality 
checks) was unrealistically low for these same subjects. 


Discussion. The findings suggest that the academic 
achievement of educable mentally retarded pupils is sig- 
nificantly associated with these aspects of ego functioning 
pertaining to reality testing (reality of self-confidence, 
reality of level of aspiration). It also seems likely that 
academic success and failure reciprocally condition those 
ego functioning variables by which it is influenced. The 
level of aspiration of the academically unsuccessful 
mentally retarded pupil tends to conform to the “negative 
goal-discrepancy” score pattern. At the same time, their 
self-confidence with regard to more distant goals is un- 
realistically high. Both of these trends probably reflect 
the impact of cumulative failures. A greater likelihood 
of academic success for the mentally retarded pupil would 
probably be fostered by school programs which provide 
for the development of appropriate reality testing capacity 
by exposure to success rather than to failure experiences. 

Microfilm $2.75; Xerox $4.60. 89 pages. 








ANXIETY, REALITY OF ASPIRATION, 
AND THE ACADEMIC ACHIEVEMENT 
OF FOURTH GRADE CHILDREN. 


(L. C. Card No. Mic 61-336) 


Eugene McGowan, Jr., Ph.D. 
New York University, 1960 


This investigation has considered the effects of anxiety 
and reality of aspiration upon the academic achievement 
of fourth grade children and the relationship of anxiety and 
reality of aspiration to each other. Two major hypotheses 
and five subhypotheses were tested. They were as follows: 

I. Anxiety and reality of aspiration would be related 
to the achievement of fourth grade children as well as 
to each other. Specifically, 

A. Anxiety would be inversely related to both 
language and arithmetic achievement. 

B. Reality of aspiration would be positively 
related to both language and arithmetic achievement. 
C. Anxiety and reality of aspiration would be 

negatively related to each other. 

Il. Significant differences in both language and arithme- 
tic achievement would be found to exist between high 
anxious and low anxious subjects, and between realistic 
and unrealistic subjects. 

A. The achievement of high anxious subjects 
would be lower than that for low anxious subjects. 

B. The achievement of realistic subjects would 
be greater than that for unrealistic subjects. 

The theoretical basis of the hypotheses involving 
anxiety was the Spence-Taylor conceptualization of anxiety 
as a drive state which acts to inhibit performance in a 
competing response situation. The reality of aspiration 
hypotheses were derived from theories and opinions from 
the fields of social perception, mental health, and ego psy- 
chology which assert that adequate reality-orientation is 
a basic criterion for efficient mental functioning. 

California Test of Mental Maturity (Primary) I.Q.’s 
and total language and total arithmetic grade placements 
from the Iowa Tests of Basic Skills were already available 
for 382 white fourth grade pupils. The Children’s Mani- 
fest Anxiety Scale was administered as a measure of 
anxiety, and discrepancy scores obtained in a level of as- 
piration experiment were used as the index of reality of 
aspiration. The anxiety, reality of aspiration, and intel- 
ligence distributions were divided at their medians, and 
all 382 children were divided into high and low anxious, 
realistic and unrealistic, and high and low intelligence 
groups based on these medians. The children were then 
further divided into eight subgroups characterizing all 
combinations of these variables. From each of these 
parent subgroups twenty-five children were randomly se- 
lected and assigned to corresponding cells of a2 x 2 x 2 
factorial design. Thus in the plan utilized anxiety, reality 
of aspiration, and intelligence were varied two ways, high 
and low, with each level being represented by one hundred 
subjects. Following this step separate analyses of vari- 
ance were performed on the language and on the arithmetic 
scores, and product-moment coefficients of correlation 
between the variables were computed. 

The findings were that 

1. Anxiety was negatively related to both language and 
arithmetic achievement. 
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2. Low anxious subjects were superior to high anxious 
subjects in both language and arithmetic achievement. 

3. Reality of aspiration was not related to arithmetic, 
but a very small relationship with language achievement 
was significant at the .05 level. 

4. While reality of aspiration as a main effect did not 
account for any of the difference between experimental 
groups, a reality of aspiration by an intelligence inter- 
action in the analysis of variance of the arithmetic 
achievement scores was significant at the .05 level. This 
interaction resulted from the fact that the realistic sub- 
jects were superior in achievement to the unrealistic 
subjects (as predicted) at the low intelligence level, but 
inferior to them at the high intelligence level. 

5. Anxiety and reality of aspiration were not related 
to each other. 

These findings were considered evidence against sug- 
gestions that school achievement might be improved 
simply by arbitrarily raising standards and increasing the 
difficulty of course content. They suggest instead the 
preferability of providing programs which challenge 
students, but which at the same time avoid the inhibitive 
effects of increased anxiety which might result from en- 
forcing standards which might be perceived as unattain- 
able. Microfilm $2.75; Xerox $6.60. 139 pages. 


AN EXPERIMENTAL STUDY OF THE 
RELATIVE EFFECTIVENESS OF THE 
DIRECT-DETAILED AND THE DIRECTED 
DISCOVERY METHODS OF TEACHING 
LETTERPRESS IMPOSITION 


(L. C. Card No. Mic 61-174) 


Jerome Moss, Jr., Ed.D. 
University of Illinois, 1960 


This study investigated the relative effectiveness of 
two methods of verbal instruction, in which different 
amounts and kinds of teacher guidance were employed, 
for teaching meaningful, non-manipulative, technical con- 
tent. The direct-detailed method, consisting of continuous, 
positive presentation of all the information to be acquired 
and understood, was compared with the directed discovery 
method, providing direct, positive instruction for only that 
content considered basic, and relying upon carefully 
structured and ordered questions and hints to facilitate 
subjects’ discovery of the remaining information and func- 
tional relationships to be acquired and understood. The 
content utilized was letterpress imposition -- a highly 
organized, complex learning task drawn from the field of 
printing. The effectiveness of the methods was determined 
by achievement on criterion tests of initial learning, re- 
tention, and transfer. 

A treatments by levels analysis of variance design was 
employed in this experiment; two experimental teaching 
method groups and one control group constituted the three 
treatments, and three mental ability levels were formed 
on the basis of IQ scores. 

The one hundred six subjects used were junior and 
senior high school students (95.3 mean Otis IQ) enrolled 
in vocational-industrial curricula. No significant differ- 
ences were found between the three treatment groups, or 





between any pair of treatment groups, on nine sets of 
measures representing pertinent pre-experimental char- 
acteristics: 1) IQ score, 2) chronological age, 3) me- 
chanical drawing grade, 4) average grade in industrial 
arts courses, 5) “personality” rating, 6) previous printing 
experience, 7) previous imposition experience, 8) years 
of parental schooling, and 9) grade placement. 

Each of the two experimental groups received approxi- 
mately forty-seven minutes of instruction in letterpress 
imposition by one of the two methods under investigation; 
the control group received no instruction. The order of 
content, and the length of time devoted to each item of 
information, was the same in both presentations. All in- 
struction was tape recorded to insure constancy of pre- 
sentation; identical instructional aids were employed with 
both methods. 

Immediately following instruction, all subjects re- 
ceived a sixty minute, fifty-item objective test designed 
to provide content validity for evaluating initial learning 
in letterpress imposition. One week later, this same test 
was re-administered to evaluate retention. At the same 
time, a second fifty-item objective test was given to ob- 
tain an estimate of transfer; its items required the recog- 
nition and application of the technical content of the 
learning task in situations unlike those in which it was 
originally presented. Six weeks after instruction these 
same two instruments were re-administered as six week 
retention and six week transfer tests. 

For the population, treatments, and tests employed, on 
the basis of the mean criterion test scores obtained by 
the two experimental groups, the investigator concluded 
that: 


1) The direct-detailed and the directed discovery 
methods of teaching were equally effective with 
regard to the amount of initial learning, one week 
retention, one week transfer, six week retention, 
and six week transfer of non-manipulative, techni- 
cal content drawn from the area of letterpress 
imposition. 


There was no advantage in using the direct-detailed 
or the directed discovery methods of teaching for 
particular intellectual levels, as measured im- 
mediately, one week, and six weeks after instruc- 
tion, when the material taught was non-manipulative, 
technical content drawn from the area of letterpress 
imposition. 
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Problem 

The purpose of this study was to (1) construct an in- 
strument designed to measure counseling attitudes of Deans 
of Women and professional college counselors; (2) de- 
termine whether there are significant differences between 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 





EDUCATION 





the two populations; (3) measure the extent to which Deans 
of Women adhere to the principles of good counseling; 

(4) determine the significance of the observed differences 
between the deans themselves. 


Procedures 

The Attitude Scale as constructed consists of a series 
of unrelated, hypothetical problem cases with five pos- 
sible responses to each case. A Criterion Committee, 
consisting of seventeen men and women serving in the 
area of student personnel and counseling, and representing 
several schools of counseling philosophy, empirically 
validated the responses by assigning them to five cate- 
gories: Authoritarian, Judgmental, Persuasive, Sympa- 
thetic, and Understanding. The categorization of items 
by the Criterion Committee ultimately provided the cri- 
terion responses for the five major scales. 

The instrument is heterogeneous; the scales are arbi- 
trary groups of items centering around a hypothetical, 
unitary trait, but usually measuring simultaneously sev- 
eral real variables of personality. Computation of the 
correlation formula yielded the information that the scales 
are not uni-dimensional. 

The test was administered to one hundred sixteen 
Deans of Women and one hundred fourteen professional 
college counselors who were selected on the basis of 
membership in their national organizations and as repre- 
sentatives of fully accredited, non-professional, co- 
educational colleges and universities, with student 
populations of more than five hundred. The respondees, 
both counselors and deans, were instructed to indicate, in 
each case, the comment which most nearly represented 
their usual reaction. 





Results 


1. From the analysis of the five major variables, it 
was determined from the chi-square scores that 
deans were more authoritarian, 8.4097; more 
persuasive, 15.691; less sympathetic, 8.4098; and 
less understanding, 8.4097 than college counselors. 
These differences are significant at both the 5% and 
1% levels. 


The chi-square of 0.1547 indicates there were no 
significant differences between the populations on 
the Judgmental Scale. 


The number of years of experience did not produce 
differences of statistical importance between the 
sub-groups. However, Deans of Women who had 
held the position for more than ten years had a 
tendency to be less understanding as demonstrated 
by the chi-square of 3.70. 


Age of the deans appeared to be a determinant in 
response-making on the Persuasive and Under- 
standing Scales. The chi-square of 6.30 demon- 
strated that the older group was significantly more 
persuasive; the chi-square of 7.37 indicated 

that the younger group was significantly more 
understanding. 


A chi-square of 4.788 demonstrated that those deans 
who do not list teaching, as well as counseling and 
administration, among their duties are significantly 
more authoritarian than those who do teach. 


Conclusions 





1. There apparently were no differences between the 
deans representing colleges and those representing 
universities. 


. Degree status of the respondees did not seem to 
affect the scores on the Attitude Scale. 


There are no ‘right” or “wrong” answers for the 
instrument. The respondees expressed their at- 
titudes and reactions to a given situation. 


Implications 








1. Authoritarian, Persuasive, Sympathetic, and Under- 
standing responses may all represent positive 
thinking in a helping situation. 


The data seems to reflect a dimension of responsi- 
bility. The Dean of Women as an administrator has 
a responsibility to her institution as well as to the 
individual and must weigh this in formulating the 
solution to the problem. The professional counselor 
feels that his primary responsibility is to the in- 
dividual; it is not necessary for the counselor to 
arrive at a solution. 


The differences demonstrated by the analysis of the 
data seem to reflect the differences in the roles of 
the respondees. 
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The problem of this research was to discover the 
present status of guidance programs in the elementary 
schools of the five largest districts of the Lutheran 
Church--Missouri Synod. Furthermore, it was expected 
that the study would indicate which areas of the guidance 
programs are in need of improvement, apparent obstacles 
to such improvement, and possible means of further de- 
velopment of these Lutheran elementary school guidance 
programs. 

The five districts involved in the study were: Northern 
Illinois, Michigan, Central, Western, and South Wisconsin. 
These five districts comprise 47.4% of the total school 
population, 35.9% of the total number of schools, and 46.2% 
of the total number of teachers in the elementary school 
system of the Lutheran Church--Missouri Synod, which is 
divided into a total of thirty-five districts. 

Principal procedures employed in the research were 
the following: (1) investigation of 107 items of related 
literature, (2) questionnaire of seventy-five items sent to 
505 Lutheran elementary schools, (3) interviews with the 
superintendents of Lutheran schools in the five districts, 
and (4) tabulation and analysis of the responses to the 
questionnaire. Of the 505 schools contacted, 329 or 65.1% 
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responded, 317 or 62.8% of which replied in time to be 
included in the tabulations. 

Essentially, the study dealt with the following major 
topics: philosophy of guidance in Lutheran elementary 
schools, guidance through the curriculum, guidance through 
counseling and other techniques, guidance for the indi- 
vidual as a member of a group, and administrative aspects 
of guidance programs. The study repeatedly emphasized 
the importance of the classroom teacher as the key figure 
in guidance on the elementary school level. 

The analysis of the questionnaire responses resulted 
in a listing of the strengths and weaknesses of Lutheran 
elementary school guidance programs in the light of 
current practices in general at this level. The strengths 
and weaknesses were categorized on the basis of the fol- 
lowing generally-accepted areas of guidance: the inventory 
service, the information service, the counseling service, 
the placement service, and the follow-up service. Al- 
though there were specific strengths and weaknesses in 
each of the five service areas, Lutheran elementary 
school guidance programs were found to be strongest in 
the area of counseling services. Among the weaknesses 
the following were noted as critical: (1) inadequate identi- 
fication of retarded and gifted pupils; (2) insufficient pro- 
visions for such pupils; and (3) inadequate provisions for 
physical education, which is viewed as one of the chief 
concerns in the total development of the child. 

Fifteen questions or areas of investigation were sug- 
gested for further research, six of which stemmed from 
the fact that the questionnaire allowed for only affirma- 
tive or negative responses. The chief problem suggested 
for further research was that of an intensive study of 
each of the five guidance service areas in view of the 
fact that this study was somewhat exploratory in nature. 
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The purpose of this investigation was to determine the 
effectiveness of teaching a course in elementary school 
methods via low-cost industrial-type vidicon television. 
Differences in achievement and changes in personality 
characteristics between matched groups were assessed. 
The two groups consisted of fifteen pairs of students, en- 
rolled in a course in elementary school methods at a state 
teachers college in Kansas. The groups were matched on 
the bases of age, sex, methods course experience, teach- 
ing experience, and raw scores obtained from both the 
Henmon-Nelson Test of Mental Ability and the Minnesota 
Teacher Attitude Inventory. 

Television, as a medium for teaching, was the inde- 
pendent variable. The television group received all 
classroom instruction and observed classroom procedures 
via closed-circuit television. The control group received 





the same instruction in a conventional classroom and ob- 
served the same classroom procedures while physically 
present in the originating classroom. The effectiveness 
of television in affording opportunities to make significant 
observations was measured by the statistical analysis of 
differences between the scores of the study groups ob- 
tained from daily observation papers, and from objective 
tests over observations. The effectiveness of television 
as a means of teaching the content of the lectures on 
elementary methods was measured by the statistical 
analysis of differences between the scores of the study 
groups, obtained from multiple-choice, teacher-made 
tests. Changes in personality that might be attributed to 
experiences related to instruction via television were 
assessed by the statistical analysis of pretest-posttest 
difference scores of the study groups for selected scales 
of the Minnesota Multiphasic Personality Inventory, and 
the Minnesota Teacher Attitude Inventory. It was hy- 
pothesized that there would be no significant differences 
between the achievement scores and personality changes 
of the two groups. The t-test was used to test the signifi- 
cance of differences in related means and variances, and 
the Wilcoxon matched-pairs signed-ranks test was used 
to test for the significance of differences when the groups 
were considered separately by ability levels. 

An analysis of achievement test scores warranted the 
following conclusions: (1) Televised lectures were as 
effective as conventional instruction in bringing about in- 
crease in knowledge as measured by teacher-made ob- 
jective tests. (2) For intact groups, televised observation 
of classroom procedures was as effective as direct ob- 
servation as measured by teacher-made, objective tests 
but less effective than direct observation when students 
of high ability were considered separately. (3) When ob- 
servation points from daily papers were used as a cri- 
terion, televised observation of classroom procedures 
was more effective than direct observation for both intact 
groups and students of low ability. (4) Televised instruc- 
tion and observation of classroom procedures was as 
effective as conventional instruction and direct observa- 
tion of classroom procedures when final grades were used 
as acriterion. (5) Televised instruction was as effective 
as conventional instruction when the final examination, 
given four months after the end of the semester, was used 
as a criterion of retention. 

An analysis of pretest-posttest difference scores from 
the Minnesota Teacher Attitude Inventory, the Teacher 
Prognosis Scale and the Welsh A Scale of the Minnesota 
Multiphasic Personality Inventory warranted the following 
conclusions: (1) Instruction by television was as effective 
as conventional instruction in bringing about changes in 
teacher attitude as measured by MTAI scores. (2) Students 
in the television group improved in teacher prognosis, as 
measured by the selected scale of the MMPI, while those 
in the conventional class did not. This improvement was 
limited to the low ability group when ability groups were 
considered separately. (3) Students in the television group 
did not show signs of anxiety, as measured by the selected 
scale of the MMPI, that might be attributed to receiving 
all instruction via television. 

The above conclusions indicated that it is possible 
to use low-cost industrial-type vidicon closed-circuit 
television effectively under the conditions of this 
experiment. 
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AN IN-SERVICE TRAINING PROGRAM FOR 
DORMITORY COUNSELORS: THE DEVELOPMENT 
AND EVALUATION OF A PROBLEM-CENTERED 

IN-SERVICE TRAINING PROGRAM FOR 
NON-PROFESSIONAL DORMITORY COUNSELORS. 


(L. C. Card No. Mic 61-381) 


Hazel McCarter Turner, Ed.D. 
New York University, 1960 


Chairman: Professor Milton Schwebel 


Introduction 

This study had as its primary objective to develop, 
institute and evaluate an in-service training program for 
non-professional dormitory counselors, using the group 
discussion technique as the medium of presentation. 





Design of the Study 

A two-hour weekly, fifteen week in-service training 
program for non-professional dormitory counselors was 
planned, organized, and conducted by the investigator. 
The gathering of the data for the investigation was made 
an integral part of the process of the project. 


1. A Discusion Observation Sheet obtained information 
related to the content of counselor contributions, 
the presentation of counselor contributions, atti- 
tudes revealed in the contributions, emotional 
involvement revealed in the contributions. 








2. Logs were submitted weekly by the counselors. 
The contents of the logs were analyzed by means 
of the Dollard and Mowrer Discomfort-Relief 
Quotient. Differences in these quotients were 
st: ..utically tested. 


. A Rating Scale gave information for investigating 
the effectiveness of the program and also gave 
clues to the roles of the investigator and the group. 





. A final interview gave information related to the 
counselors’ evaluation of the helpfulness of the 
program in improving counselor effectiveness in 
the dormitory. 


Subjects of the Study 
Data for this investigation were obtained from the five 


dormitory counselors at a small, southern college. 





Findings 
1. Counselors increasingly improved in method of 
presentation of contributions. The difference be- 
tween initial and final totals (from the section of 
the Discussion Observation Sheet related to 
“Presentation of Contribution”) was significant at 
the .05 level of confidence. 


. Counselor attitudes increasingly became positive. 
The difference between initial and final totals from 
the Discussion Observation Sheets was significant 
at the .05 level. 


Counselors increasingly indicated emotional in- 
volvement in the program. The difference between 
initial and final totals was significant at the .05 
level. 


4. The difference between initial and final totals of 
counselor evaluation of the sessions by means of 
the Rating Scale was significant at the .01 level. 


. Data from analyses of the logs revealed a signifi- 
cant difference at the .05 level between the initial 
and final Discomfort-Relief Quotients of the 
counselors. 


. Results of the final interview revealed that the 
counselors felt that the program had been helpful, 
and that suggested procedures to be used in dormi- 
tory counseling were increasingly made a part of 
the counselors’ attempts to continue their growth. 


Conclusions 








1. Counselor contributions initially were related to 
general problems. Increasingly, the problems 
presented were specific and of special concern to 
a particular counselor. 


. Initially, counselor reactions as recorded in the 
logs were of a general nature. Increasingly, 
counselor reactions became more specific. 


. Counselors increasingly made more statements 
that were evaluated by the investigator as positive. 


. Counselors increasingly assumed responsibility 
for the discussion topics and procedures. 


. Counselors responded in the affirmative about the 
helpfulness of the program as they sought to in- 
crease their effectiveness in counseling students 
in the residence hall. 


Some implications of such a project are as follows: 


1. Common exploration of problems through continuous 
in-service training programs can strengthen coun- 
selor skills in counseling students. 


. An active and continuous training program can en- 
courage campus-wide concern for this area of the 
student’s education. 


Regularly scheduled meetings of counselors should, 
as much as possible, minimize the amount of time 
spent in routine, administrative directives, and 
include stimulating discussions of a professional - 
nature. 


. When administrative concern about counselor ef- 
fectiveness expresses itself through efforts to 
assist counselors in self-improvement, counselors 
may be assumed to welcome the opportunity to grow 
and perform their responsibilities adequately. 
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THE COMPARATIVE EFFECTIVENESS 
OF TWO TEACHING METHODS IN 

ATTAINING SPECIFIC COURSE OBJECTIVES: 

AN EVALUATION OF TWO DIFFERENT 

METHODS OF TEACHING A COURSE IN 

PSYCHOLOGY WITH RESPECT TO THE 

STUDENTS’ ACQUISITION OF COURSE CONTENT 

AND CHANGES IN PERSONAL ADJUSTMENT. 


(L. C. Card No. Mic 61-351) 


George David Weinick, Ph.D. 
New York University, 1960 


Chairman: Professor Brian E. Tomlinson 


THE PROBLEM 

The problem was to compare the effectiveness of two 
methods of teaching an introductory course in Practical 
Psychology on the students’ attainment of course objec- 
tives. These objectives were seen as twofold: (1) content 
acquisition, and (2) personal adjustment. In addition, the 
study was concerned with the relationships which might 
exist between certain normal personality variables and 
the attainment of course objectives for the population of 
this investigation. 


THE PROCEDURE 

Two sections of a one-semester course entitled “Prac- 
tical Psychology” at Brooklyn College, Division of Voca- 
tional Studies, were subjected to two different teaching 
methods: (1) an essentially non-directive, group-centered 
method plus lecture, and (2) a traditional lecture, 
instructor-centered method. The population consisted of 
twenty-four students in the Group-centered section and 
thirty-three students in the Instructor-centered section, 
making a total of fifty-seven students. The students were 
between seventeen and thirty-three years of age, witha 
total of forty-three females and fourteen males. Both 
sections were taught by the same instructor. 

At the beginning of the semester both sections were 
given the final examination and the Bills Index of Adjust- 
ment and Values. During the semester both sections were 
given the Edwards Personal Preference Schedule and the 
Otis Self- Administering Test of Mental Ability. In the 
Group-centered section, the students presented reaction 
reports every two weeks, and reports of the group dis- 
cussions were handed in by the leaders of the different 
groups each week. 

At the close of the semester both sections were re- 
tested with the final examination and the Bills Index. The 
significance of the gains scores for each instrument in 
each section and of the differences in gains scores between 
the sections for the two course objectives were evaluated. 
Where significant gains or differences occurred, correla- 
tions between these gains or differences and the variables 
of the Edwards Personal Preference Schedule were evalu- 
ated. Differences in perception of the instructor and of 
the course between the two sections were also evaluated. 


RESULTS 

As indicated by the obtained test results, both methods 
of instruction were equally effective in enabling the 
students to acquire the course content. 

The group-centered method not only enabled the stu- 
dents to make significant gains in their Self-Concept and 





Acceptance of Self (Bills I and II), but was also signifi- 
cantly superior to the instructor-centered method in this 
respect. All measures of personal adjustment, including 
the previous two (Bills I and II), moved in a positive di- 
rection in both sections but not significantly (with the 
exceptions cited above). 

Although some relationship of certain personality 
variables to gains in course content and adjustment in the 
Instructor-centered section was indicated by the data, the 
results are inconclusive. Only the variable of need for 
Change showed a highly significant negative correlation 
with gains in Self-Concept in the Group-centered section, 
and was significantly different from the low positive cor- 
relation in the Instructor-centered section. It was tenta- 
tively concluded, therefore, that the group-centered 
method had a differentiating effect upon this need. 

Intelligence was not shown to have significant relation- 
ship to gains on the content examination in either section. 

Subsidiary findings indicated that the Group-centered 
section perceived the instructor as more friendly, but the 
course as less valuable and less well-planned than did 
the Instructor-centered section. Further, the Group- 
centered section indicated dissatisfaction with the method 
of group discussion almost consistently throughout the 
semester, although final reports indicated general satis- 
faction with the course as a whole. 

The findings of this research lend support to the con- 
clusions of other investigators that although disparate 
methods of teaching can be equally effective in enabling 
the student to acquire course content, differences in at- 
mosphere between permissive and traditional methods 
can result in superior attitudinal and personal adjustment 
gains for those students who experience the more permis- 
sive method. Microfilm $2.75; Xerox $8.00. 174 pages. 


TRANSITIONAL MATERIALS 
IN VERBAL LEARNING 


(L. C. Card No. Mic 61-217) 


Merlin Carl Wittrock, Ph.D. 
University of Illinois, 1960 


This study examined one aspect of the problem of how 
a teacher can best make the transition from the back- 
ground knowledge of a specific subject which a student 
possesses to the incorporation into the student’s cognitive 
system of new, related information. 

Two separate systems of thought in the area of eco- 
nomics were used as the written passages which all the 
subjects read. One hundred ninety eight secondary school 
students were used as the subjects. Three separate 
“transitional materials” or introductions to the second 
passage on economics were prepared and named simi- 
larity, difference, and neutral. The similarity introduction, 
for example, told the learners to look for similarities be- 
tween the two written passages. 

A stratified random sampling technique was used to 
assign subjects to the treatment groups. Grade level, sex, 
and above or below median I.Q. formed the basis for the 
stratification. 

On Day 1, all subjects read the first of the two reading 
passages. 
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On Day 2, one third of the subjects read the similarity 
introduction, one third read the difference introduction, 
and one third read the neutral introduction. Immediately 
after having read one of the three various introductions, 
all the subjects read the second written passage. A dis- 
crimination learning test was given to all subjects im- 
mediately after they had all finished the second written 
passage on economics. 

On Day 3, thirteen days after Day 2, two retention 
tests were given to all the subjects. The first retention 
test was an alternate form of the discrimination test 
(coefficient of equivalence =.81). The second retention 
test was a test over the content of the second reading 
passage. 

Analysis of variance, factorial design, with the three 
treatments and with the two levels of I.Q. was used to 
test the significance of the results obtained from all of 
the tests. 

As predicted, significant differences between the two 
1.Q. levels (.001 level) were obtained on all criterion 
measures of correctness of learning and retention. That 
is, the above median I.Q. subjects consistently outper- 
formed the below median I.Q. subjects. 

In contradiction of an hypothesis, no significant dif- 
ferences across treatment groups were found for total 
learning scores or for total retention scores. 

Apparently, on a measure in which half of the correct 
answers are similarities and half of the correct answers 
are differences, neither a set to look for similarities nor 
a set to look for differences is any better than a simple 
set to learn and to remember. 

As predicted, significant differences (.001 level) were 
consistently found across treatments, when both learning 
and retention measures are used, between type of di- 
rections and the reported relatedness of the two systems 
of economics. 

It appears that directions to search for similarities 
or to search for differences, when accompanied by ex- 
amples of the similarities or differences and when ac- 
companied by an explicit statement to the effect that the 
materials are basically similar or different respectively, 
result in changes in the ways the subjects categorize or 
relate the materials. The changes are in the directions 
indicated by the instructions. 

As hypothesized, significant differences (.01 level) 
were found across I.Q. levels in regard to the effective- 
ness in changing the types of responses as a result of the 
transitional materials. 

It appears that under neutral conditions the more in- 
telligent subjects are more prone to discriminate between 
related materials than are the less intelligent subjects 
who are more prone to generalize across related ma- 
terials. These pronenesses tend to respond to directions 
which contradict the pronenesses. 
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A COMPARISON OF COLLEGE STUDENTS’ 
PERFORMANCE ON SELECTED ART TASKS 
AND ON THE GRAVES DESIGN 
JUDGMENT TEST 
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The predictive validity of the Graves Design Judgment 
Test was assessed by comparing test scores with per- 
formance in criterion art production and judgment tasks 
in a sample of 128 undergraduate, elementary education 
students. Although this test had been available for a 
decade, published information had not been sufficient to 
evaluate its usefulness. Relationships between perform- 
ances in the varied art tasks were also investigated. 

This problem has not been studied to the degree war- 
ranted by its significance in art education. 


Measures used 








The Graves test was administered at the beginning of 
an eleven week art course, and four art achievement 
measures were obtained at the end. These criterion 
measures included two production tasks, both rated by 
qualified judges. In one, subjects were to create visually 
interesting pictures from emotionally neutral still life 
objects. In the other, meaningful personal experience 
was to be expressed. It was assumed that the first task 
emphasized sensitivity to art structure as purportedly 
measured by the Graves test. Two art judgment tests 
were developed from rated pictures similar to those of 
the production criteria. A self-rating Art Experience 
Inventory was constructed, and A.C.E. Psychological Ex- 
amination scores served as an index of academic aptitude. 


Hypotheses tested 

Four general hypotheses were studied, each subsuming 
several specific null hypotheses. 

I. There are no relationships between Graves test 
scores and performance in art tasks involving the factors 
of art structure, personal expression, judgment, and 
production. 

II. There are no relationships between Graves test 
scores and performance on the designated art tasks. 

Ill. There are no differences in degree of relationship 
between Graves test scores and performance in the desig- 
nated art tasks. 

IV. When the effects of previous art experience and 
academic aptitude are held constant, there are no rela- 
tionships between Graves test scores and performance in 
the designated art tasks. 





Finding 5 


Hypothesis I.--The two production criteria correlated 
.37, the judgment and production tasks emphasizing art 
structure, .23, and the judgment and production tasks 
stressing personal expression, .25 (all significant at one 
per cent). There was no relationship between the judgment 
tasks nor between tasks differing in both aesthetic and 
judgment or production emphasis. 

Hypotheses II and III.--Graves test scores correlated 
.18 (significant at five per cent) with the judgment meas- 
ure stressing art structure and the personal expression 
production task. Remaining test and criterion correlations 
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were not significant. The correlations of Graves test 
scores with criteria assumed to be most and least like 
the test in regard to judgment of art structure were not 
significantly different. 

Hypothesis IV.--When effects of previous art experi- 
ence and academic aptitude were controlled by multiple 
regression analysis, no relationship was found between 
Graves test scores and the judgment measure emphasizing 
art structure. The relationship between Graves test 
scores and the personal expression production criterion 
remained significant under the same conditions. 





Conclusions and recommendations 

The findings of the study in the context of related re- 
search led to two major conclusions: 

1. Different types of art tasks require substantially 
different abilities. 

2. The Graves Design Judgment Test has too slight 
validity in predicting performance in varied art tasks to 
be recommended as a measure of general art aptitude. 

The role of design judgment in the complex of art 
abilities should be further studied. Clearer definition of 
that role would be a guide for improving art programs 
and developing better aptitude measures. Research into 
the relationships among specific art abilities in defined 
situations should be pursued, because of the important 
implications for art education and vocational guidance. 
Teachers and counselors should be given information with 
which they could counter the general tendency to over- 
simplify the evaluation of art talent. 

Microfilm $2.75; Xerox $8.80. 194 pages. 
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A STUDY OF THE EXTENT TO WHICH 
THE INDICATED OBJECTIVES OF 
AMERICAN-PRODUCED RELIGIOUS RADIO 
PROGRAMS PREPARED FOR BROADCASTING 
TO EUROPE WOULD BE ACHIEVED 
ACCORDING TO FRENCH, GERMAN, AND 
SPANISH RELIGIOUS LEADERS. 


(L. C. Card No. Mic 61-323) 


Paul Ernest Freed, Ph.D. 
New York University, 1960 


Chairman: Professor Lee Belford 


The purpose of this study was to examine certain typi- 
cal American-sponsored religious radio programs trans- 
lated into foreign languages and to ascertain to what extent 
they, as typical, would succeed in fulfilling their stated 
objectives in the opinion of the panels of indigenous church 
leaders when broadcast to the peoples of their countries. 

Three programs were chosen which were believed to 
be representative of American Protestant broadcasting. 
They were the Lutheran Hour (Lutheran Church), Temple 
Time (Reformed Church), and the Light and Life Hour 
(Methodist Church). 

Representative panels of indigenous church leaders in 





nine cities in Germany, France, and Spain were asked to 
give judgments regarding these programs as played for 
them on a tape recorder. 

The basic instrument used for the evaluation of these 
programs was a list of nineteen purposes used by the 
National Council of Churches of Christ in the U.S.A. 
American sponsors were first asked to score these forms, 
indicating the importance which they believed they had 
attached to these purposes. These forms were translated 
and given to the members of the panels in Europe for them 
to indicate the importance which they believed the Ameri- 
can sponsors had attached to the nineteen criteria. Another 
evaluation sheet was then given to each of the panelists 
listing the same nineteen objectives, with the request that 
the national leaders indicate the degree of success which 
they would predict for each criterion. 

Because these objectives were not all representative 
of distinct entities, the data were tabulated and grouped 
together under five major categories: (1) Better Living 
and Behavior, (2) The Bible - Its Use and Influence, 

(3) Commitment, (4) Church and Society, and (5) Attitudes, 
Values, and Opinions. 

Another questionnaire scored by both the American 
sponsors and the indigenous leaders dealt with the audi- 
ence for which the program would be best suited. 

Still another questionnaire was given to the national 
leaders which dealt basically with the quality of the 
program. 

A panel discussion followed in each of the nine cities 
after the questionnaires were completed. Open-end type 
of questions were asked by the investigator, and opportuni- 
ties were given for any remarks related to the predicted 
success of these programs. 

One of the chapters dealt with “Other Items Related to 
Predicted Success.” These remaining points emerged 
from the panel discussions and offered information not 
completely covered by the original nineteen criteria. 

While judgments of individual panels of local indigenous 
leaders in Europe were set forth regarding the possible 
importance and predicted success of these American- 
sponsored religious radio programs, yet because the 
central focus of the study was not a particular program 
but religious programs in general, the question remained, 
What about the total impact? 

This was dealt with in the last chapter in terms of 
summaries and grand totals. Comparative success was 
predicted by the European panels for only one of the five 
categories, that of “Commitment.” Comparative lack of 
success was predicted for the categories of “Better Living 
and Behavior,” “The Bible - Its Use and Influence,” and 
“Attitudes, Values, and Opinions.” Particularly little 
success was predicted for the category of “Church and 
Society.” 

Failure to deal with problems and solutions of every- 
day life probably was the most frequently mentioned factor 
for a negative rating. 

There appeared to be a greater acceptance by the in- 
digenous leaders for the Lutheran Hour in Germany, 
Temple Time in Spain, and the Light and Life Hour in 
France. 

The study concluded with the outlining of certain impli- 
cations. Microfilm $5.80; Xerox $20.50. 455 pages. 
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THE FUTURE GROWTH AND DEVELOPMENT 
OF HIGHER EDUCATION IN THE 
REORGANIZED CHURCH OF JESUS CHRIST 
OF LATTER DAY SAINTS 


(L. C. Card No. Mic 61-382) 


John Elwyn Vaughan, Ed.D. 
New York University, 1960 


The purpose of this investigation was to develop recom- 
mendations to the Committee on Higher Education of the 
Reorganized Church of Jesus Christ of Latter Day Saints 
which would guide this committee in its deliberations con- 
cerning the future growth and development of the institu- 
tions of higher education of the Church from 1960 to 1970. 

The study explored the historical development of the 
Reorganized Church of Jesus Christ of Latter Day Saints 
and its institutions of higher education. The study also 
included a survey of the present and future needs of the 
members of the Church in the field of higher education. 
The history of the Church and its institutions of higher 
learning and the survey of the needs of higher education 
of its members provided the findings that led to the 
recommendations presented to the Committee on Higher 
Education. 

The historical method was employed to trace the 


history ofthe Church andits institutions of higher education. 


The Church history was divided into three time intervals: 
The first period was traced from 1830 to 1846 and is 
commonly called the period of the Early Church; the 
second period was traced from 1846 to 1860 and is com- 
monly called the period of the Scattering; and the third 
period was traced from 1860 to the present and is com- 
monly called the period of the Reorganization. 

The institutions studied in the Early Church period 
were: The School ofthe Elders, The School of the Prophets, 
and The University of the City of Nauvoo. The institutions 
studied in the Reorganization were Graceland College at 
Lamoni, Iowa; The School of Nursing of the Sanitarium 
and Hospital at Independence, Missouri; and the School 
of the Restoration at Independence, Missouri. 

The survey method was utilized to ascertain the 
present and future needs of the members of the Church in 
the field of higher education. The specific instrument 
utilized was the questionnaire. This questionnaire was 
used to sample the adult members of the Church and the 
student members who were in the high school graduating 
classes of 1960 and 1961. The information solicited by 
the questionnaire dealt with the desire of the membership 
for Church-related college education and the types of ex- 
tent of curricula desired. 

The study was limited to the following areas: history 
and philosophy of higher education of the Church, relation- 
ship between the Church and its institutions of higher edu- 
cation, finance, land and buildings, curricula, faculty, and 
students. 

The following conclusions and recommendations were 
drawn from the study: 

Because of the distinctive philosophy of the Church and 
because the membership expressed an adequate desire for 
Church-related higher education, it is recommended that 
the Church continue to provide higher education for its 
members. 

Because the history and philosophy of the Church in- 
dicated that its institutions of higher education should be 


nonsectarian in nature except for its priesthood education, 
it is recommended that the Church continue this policy. 

It is further recommended that the Church provide the 
financial support for land acquisition and building con- 
struction necessary for the increased enrollments ex- 
pected in the next ten year period. 

It is also recommended that the Church endeavor to 
make better utilization of all of its institutions and educa- 
tional resources to meet the needs of the membership in 
higher education. This would prevent duplication of effort 
and, thereby, save time and money. 

Microfilm $4.15; Xerox $14.65. 321 pages. 
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The study was one of three designed to explore the 
usefulness of closed circuit television as a medium for 
the observation of classes by students in a beginning pro- 
fessional education course at the University of Minnesota, 
College of Education. Classroom observation was an in- 
tegral part of the instructional program of the required 
two-quarter sequence entitled “Introduction to Secondary 
School Teaching,” which included large group lecture 
sections, youth activity experiences and laboratory sec- 
tions. The latter, involving twenty-five to forty students, 
facilitated observation, discussion, and evaluation of the 
experiences to which the college students were subjected. 

Three observational media were used in this study, 
classroom visitation, closed circuit television demon- 
strations, and instructional films. The study was designed 
to compare the effects of these observational media on 
subject matter outcomes and the ability to apply that knowl- 
edge to classroom teaching situations. The instruments 
used to measure the subject matter mastery and applica- 
tion thereof were the midquarter and final examinations 
designed for the course and a standardized test battery 
by Horrocks and Troyer, Tests of Human Growth and 
Development. 











The basic research design involved an incomplete block 
arrangement in which six laboratory sections were ran- 
domly assigned to the three observational treatments. 

An additional section served as an outside control. The 
six-section block provided two sections each of direct ob- 
servation, closed circuit television and film. It was pos- 
sible to assign laboratory instructors in alternate fashion 
only to the film and television treatments in order to 
measure instructor variability. Scores on the Miller 
Analogies Test, Form A, and a specially designed pretest 





demonstrated that the laboratory sections to which students 
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were randomly assigned were comparable in terms of 
initial academic ability and prior knowledge of the course’s 
subject matter. 

A maximum of five observations by the dominant treat- 
ment followed by two supplementary observations involving 
each of the two other methods was possible during the 
quarter. The closed circuit television observations in- 
volved one physics and one speech class of the University 
High Laboratory School. The direct observations were 
scheduled for small groups, for the most part in Uni- 
versity High School, but in some cases classes in nearby 
public high schools were used. Four of the five instruc- 
tional films were produced by McGraw-Hill, the other by 
Indiana University. 

The findings for this study, like so many others in 
educational television, have been more marked by the 
finding of “no significant differences” than by rejection of 
null hypotheses. The application of appropriate statistical 
analyses led to the following broad conclusions: 


1. With the possible exception of one standardized 
test, the instruments used in this study to measure 
subject matter outcomes were not sensitive to any 
of the three observational media--classroom visi- 
tation, use of educational films or observation by 
closed circuit television. 


The finding of possible significance on the relation- 
ship between the Horrocks and Troyer Information 
Test for high and low groupings on academic 

ability and the three observational media (direct, 
films and television) suggested the existence of 
differential effects in achievement by ability groups, 
a finding worthy of further exploration. 





The frequency of “no significant differences” for 
null hypotheses relating to subject matter achieve- 
ment seemed to indicate that closed circuit tele- 
vision demonstrations were as productive as direct 
observation or films in subject matter outcomes 
and that all three media could be used without re- 
duction in subject achievement. 


Thus, although no major differences were found between 
the observational treatments in influencing acquisition of 
subject matter and its application, the possibility persists 
that closed circuit television holds promise as an eco- 
nomical means of providing observational experiences for 
large groups of teacher trainees. 

Microfilm $3.45; Xerox $11.95. 265 pages. 


A STUDY OF THE PERTINENCE AND 
RELATIONSHIP OF SELECTED FACTORS 
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In this study the writer attempted to relate the re- 
sponsibilities of public school music teaching in Ohio with 





the teacher education programs set up to prepare teachers 
to meet these responsibilities. He tried to utilize the 
experiences of public school music teachers in Ohio as 
expressed in their opinions regarding possible needed 
outcomes of undergraduate preparation and to relate them 
to opinions on music teacher education previously fur- 
nished by spokesmen for this phase of the music education 
profession. 

The investigator attempted (1) to discover whether 
the outcomes implied by the factors establishing the ideal 
standards for the special and professional phases of the 
undergraduate curriculum in music teacher education as 
prescribed by leaders in the field have pertinence to the 
responsibilities faced by public school music teachers in 
Ohio; (2) if pertinent, to discover whether, in the judgment 
of the teacher, they were dealt with adequately in the 
undergraduate program; (3) if not dealt with adequately, 
to locate some suggestive reasons or causes; (4) to es- 
tablish the responsibility or lack of responsibility of the 
undergraduate program for the particular factor; and 
(5) to assess the comparative value of the factors in re- 
lation to the teachers’ projections of their own teaching 
programs in music. 

Both interview and questionnaire techniques were 
used. Interviewees were selected on the basis of diverse 
teaching specialties, levels, and positions approximating 
the diversity of music teachers in the state as a whole. 
Questionnaires were sent to teachers throughout the state 
on a randomly selected basis from the Ohio Music Edu- 
cation Association directory for 1957-1958. The instru- 
ment used was developed from a previously established 
list of criteria for music teacher education and consisted 
of 140 factors or implied outcomes of these criteria. The 
respondents were asked to rate the 140 factors according 
to importance to their present position (none, little, 
moderate, great), and their adequacy of preparation (none, 
little, moderate, great). Background information, such 
as degree held, years of teaching experience, type and 
level of position held, and type of school system, was re- 
quested to facilitate categorization of the respondents. 

Individual tables were then devised to show the re- 
sponses to each factor, and a detailed analysis was made. 
The data, comparing the responses to all the 140 factors, 
were also shown in the form of graphs and rank order 
tables, comparing the two different methods of computa- 
tion of the data--mean average response and percentage 
of response to great importance and great adequacy. 
Variations in responses due to experience, degree, type 
of position, level of position, and location of the respond- 
ents were also pointed out in the detailed analysis. 

Respondents almost invariably had higher percentages 
of responses to great importance than they did to great 
adequacy. Over-all responses to the importance of the 
factors in this study were found to be indicative of a high 
level of professional concern. There was slightly less 
general importance attached to, and generally less ade- 
quacy felt for, the area of professional education than for 
the areas of general culture, basic music, and musical 
performance considered as a whole. Many more factors 
under professional education were considered highly im- 
portant to particular groups of music teachers and of 
little or no importance to contrasting groups than in the 
other curricular areas cited. Some problems of concern 
to music teacher education were discovered in relation 
to music history and literature, keyboard harmony, 
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conducting, the string program, and such field experi- 
ences as observation and student teaching. 
Microfilm $5.35; Xerox $18.90. 420 pages. 
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New York University, 1960 


Chairman: Professor John J. Kinsella 


Purpose 


The purpose of this study was to survey graduates of 
the General Electric Mathematics Fellowship Program 
in order to determine to what extent the objectives of the 
program are being met, and to formulate suggestions for 
the improvement of the program. This problem was 
divided into four sub-problems: 


1. To trace the history and objectives of the Gen- 
eral Electric Mathematics Fellowship Program, and 
to describe the program in detail. 


2. To develop and validate a questionnaire to de- 


termine how well the program is meeting its objectives. 


3. To apply this questionnaire to all graduates of 
the program from its inception in 1952 to 1958. 


4. To tabulate the data, draw conclusions, and 
formulate suggestions for improvement of the program. 


Methodology 

The General Electric Mathematics Fellowship Program 
is the six-week summer program for mathematics 
teachers sponsored and supported by the General Electric 
Company. Every summer, fifty teachers are chosen to 
attend each institution administering the program (Rens- 
selaer Polytechnic Institute, Purdue University, and 
Stanford University). In order to assess the graduates’ 
opinions on the effectiveness of the program, a question- 
naire was developed, validated, and sent to each graduate 
of the program from 1952 (the year the program began) 
to 1958. The results of the survey were tabulated, con- 
clusions drawn, and recommendations for improvement 
of the program were made. 





Major Findings and Conclusions 

A total of 695 graduates received questionnaires. Of 
this group, 553 (79.6 per cent) replied. Each teacher re- 
sponding had a bachelor’s degree and 69.3 per cent had 
master’s degrees. The average number of years of teach- 
ing was 14.9 years. Only 3.2 per cent of the courses 
taught by graduates were outside the field of mathematics. 
Over half of the graduates hold some sort of administra- 
tive or supervisory position in their schools, and almost 
ninety per cent are members of some professional edu- 
cation organization. 

With respect to the General Electric Mathematics 
Fellowship Program, the length of the program and the 
coverage of subject matter were judged to be satisfactory 








by a majority of the graduates. The most popular aspects 
of the program, in order of popularity, were interchange 
of ideas with other teachers, lecture courses, laboratory 
periods, and field trips. As a result of the program, 59.5 
per cent of the participants have made their own class- 
room teaching more meaningful in a variety of ways. In- 
creased prestige has been noted by about three-fourths 
of the graduates, while 91.5 per cent think their teaching 
has improved as a result of the program, and 97.1 per 
cent would recommend the program to other teachers. 

The graduates indicated that the program is meeting 
all of its objectives satisfactorily, especially in the areas 
of interchange of ideas and applications of mathematics. 
Recommendations for improvement included extending 
the program for a week or two; scheduling additional 
laboratory work; increasing participation of graduates in 
seminar courses; improving the recreational program; 
utilizing ability grouping in courses; and making field 
trips more meaningful. 

Microfilm $2.75; Xerox $8.20. 176 pages. 
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The purpose of this study was to develop a student 
teaching handbook for the use of those industrial arts in- 
structors who, as cooperating teachers, assist the teachers 
colleges of New Jersey in the preparation of prospective 
teachers of industrial arts. It was considered that such 
a handbook should provide cooperating teachers with a 
background of the philosophy underlying student teaching; 
an appreciation of student teachers and their preparation 
for student teaching; an appreciation of cooperating 
teachers and their role in student teaching; and a variety 
of techniques suitable for guiding and indoctrinating student 
teachers in the teaching of industrial arts subjects and in 
comprehending the role of teachers in the total school 
program. 

Implications for cooperating teachers were drawn from 
a study of the related literature and from an analysis of 
data gathered from the field through a questionnaire sur- 
vey. Questionnaires were sent to student teachers, first 
year teachers, and cooperating teachers in the states of 
Connecticut, New Jersey, New York, and Pennsylvania. 

Three versions of the questionnaire were prepared. 
The first two forms, for student teachers and first year 
teachers, were identical in content. The third form, for 
cooperating teachers, adhered as closely as possible to 
the first two except for certain necessary deletions and 
rephrasing of questions. 

The questionnaire sought information relative to vari- 
ous techniques or practices used by cooperating teachers 
in indoctrinating student teachers and the value of these 
techniques in a student teaching situation. All respondents 
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were asked if they had experienced a particular practice, 
or if they were cooperating teachers—if they employed 
the practice with their student teachers; and if they con- 
sidered the practice of importance for purposes of student 
teaching. 

The handbook which evolved from the study followed 
closely the structure of the questionnaire. Evaluation of 
the handbook was by a jury of seven persons consisting 
of the director of student teaching, and a representative 
of the industrial arts department, of each of the three 
New Jersey state colleges preparing industrial arts 
teachers, and the state supervisor of industrial arts. 

The results of the study led to the conclusion that in- 
dustrial arts cooperating teachers can use, to advantage, 
a student teaching handbook designed for their needs. 
This conclusion was supported by the following points: 

1. Of the cooperating teachers participating in the 
study, 20.1 per cent were relatively inexperienced as far 
as guiding the efforts of student teachers were concerned. 

2. Approximately 75 per cent of the student teachers 
and first year teachers participating in the study re- 
ceived assignments to more than one cooperating teacher. 
If, under such circumstances, students are to receive a 
comprehensive experience it is desirable that cooperating 
teachers have a common base of understanding to enable 
them to provide student teachers with a continuity of 
experience. 

3. Cooperating teachers revealed that 56.6 per cent 
had never been invited to attend a college sponsored pro- 
gram designed to help them in their work with student 
teachers. 

4. The returns revealed that, in almost all instances, 
the degree to which respondents had participated in vari- 
ous activities was less than the extent to which they con- 
sidered them desirable for programs of student teaching. 
The assumption may be made that cooperating teachers 
were not apprised of the nature of desirable student teach- 
ing activities. 

Cooperating teachers need preparation and assistance 
for their task of guiding student teachers if they are to 
provide them with adequate and satisfactory student teach- 
ing experiences. 

Microfilm $4.60; Xerox $16.20. 360 pages. 


A HISTORY OF THE CHEYNEY 
STATE TEACHERS COLLEGE, 1837-1951. 


(L. C. Card No. Mic 60-3767) 


Charline Fay Howard Conyers, Ed.D. 
New York University, 1960 


The State Teachers College at Cheyney, Pennsylvania, 
(since January 1960, the State College at Cheyney), is the 
outgrowth of a bequest made in 1832 by a Philadelphia 
Friend, Richard Humphreys, whose family had been slave- 
holders in the British Virgin Islands. 

Richard Humphreys felt impelled to help American 
Negro youth improve their generally unfortunate lot by 
providing the means to educate at least some of them so 
that they, in turn, could train others of their race “... in 
school learning, in the various branches of the Mechanik 
Arts and trades and in agriculture... .” 





By 1865, after several tentative starts, the Institute 
for Colored Youth was well established as a reputable 
free high school for the training of teachers. By 1889, 
an industrial department was added, and by 1904, the 
school had been reorganized and removed to Cheyney. 
By 1913, it was known as the Cheyney Training School 
for Teachers. 

At Cheyney, the school expanded, began to receive state 
aid, and by 1920 was accredited as a standard normal 
school for the training of Negro teachers. In 1922, the 
state purchased the school, and by 1932 it became the 
fourteenth state teachers college, although still known as 
the Cheyney Training School. 

After the school passed out of Quaker hands, certain 
Negroes began to criticize the administration, and in- 
directly the state, for maintaining and condoning a tax- 
supported, segregated school of higher education. By 
1932, the critics expressed fear that two separate educa- 
tional systems would result from Cheyney’s elevation to 
collegiate status. The school administration, however, 
firmly believed that Cheyney had a right to continue as it 
had begun, by training Negro teachers to minister to the 
special needs of Negro children, North and South. None- 
theless, after 1948, the racial emphasis in its philosophy 
had begun to weaken, and some integration of the races 
had begun in both the student body and staff. 

The critics notwithstanding, the Institute for Colored 
Youth and Cheyney had made a significant contribution to 
Pennsylvania and the country as a whole during its first 
one hundred and fourteen years, by educating hundreds of 
Negro teachers in what ultimately became the only ac- 
credited school in the country; administered, staffed and 
attended by Negroes, which was devoted solely to the 
training of teachers. 

In recent years, Cheyney, through one of its Presi- 
dents, Leslie Pinckney Hill, had also contributed signifi- 
cantly to the fostering of interracial understanding in 
Pennsylvania and beyond. 

The historical method of research was employed in 
the preparation of this study, and the sources which 
emerged and were utilized included the following: 


A. Primary Sources of the Institute for Colored Youth: 
1. The Charter and bylaws, 
2. Minutes of the Trustees appointed by 
Richard Humphreys, 
3. Minute books of the Board of Managers, in- 
cluding annual reports, 
4. Minutes of various committees of the Board. 


B. Primary Sources of the Cheyney Training School 

for Teachers: 

1. Minutes of the Richard Humphreys Foundation, 

2. Minutes of the Board of Trustees, 

3. Minutes of the faculty, 

4. Correspondence and reports of the Principals 
and Presidents, 

5. Catalogues, brochures, and pamphlets, 

6. Issues of the school paper, 

7. Proceedings of the Meetings of the Presidents 
of the State Teachers Colleges, 

8. Evaluation reports of accrediting agencies. 


C. Secondary Sources: 
1. General Histories of the United States, 
2. Histories of Pennsylvania, 
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. Negro Histories and allied studies, 
. Files of Negro newspapers, 
. Histories of the Religious Society of Friends, 
Histories of schools related by origin and 
function to Cheyney, 
. Works written by school personnel. 
Microfilm $5.00; Xerox $17.55. 389 pages. 
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The purpose of the study was three-fold: to ascertain 
the responsibilities of the core teachers in the junior high 
school and the preparation they have for carrying on these 
responsibilities; to compare their responsibilities and 
preparation with those recommended by leaders in the 
field of curriculum and experienced core teachers; and to 
compare their responsibilities and preparation with those 
of English and social studies teachers. 

One hundred seventy junior high school principals in 
Illinois were asked to name their teachers who met the 
following criteria for the core teacher: 


1) Is concerned with needs, interests, and problems 
of children in the group. 


2) Accepts guidance as the major function. 


3) Uses subject matter as means of solving problems 
significant to the group. 


4) Uses pupil-teacher planning. 


5) Uses content of two or more subject fields in block 
of time longer than the usual class period. 


If none of their teachers met these criteria, the principals 
were asked to name English and social studies teachers 
in their schools. 

A questionnaire concerning the responsibilities and 
preparation of the core teacher was submitted for criti- 
cism to specialists in the field of curriculum and experi- 
enced core teachers. Responses to the revised question- 
naire were received from one hundred one core teachers 
and forty-five teachers of English or social studies. 

Also, the writer visited the classrooms of eighteen core 
teachers in six communities. 

The responses of the core teachers indicated that the 
core curriculum in the junior high school is different from 
that recommended by leaders in curriculum theory. The 
block of time period is generally accepted, but most of the 
teachers use a subject-centered rather than a problem- 
centered approach. The content of two subject fields, 
usually English and social studies, is correlated. 

The core teachers who were visited by the writer per- 
formed similar responsibilities to those of the subject 
matter teachers. The textbook served as the chief source 
of information, and little attention was given to problems 
which are important to pupils or to society today. The 





core teachers were concerned with academic achieve- 
ment and put little emphasis on social development. 
Pupils had little opportunity to participate in planning and 
evaluating activities. 

The pre-service education of the core teachers was 
similar to that of the subject matter teachers and did not 
include those areas recommended to be of value to the 
core teacher. It seems that the core teachers were se- 
lected by other criteria than pre-service preparation. 

From the findings of the study, the writer makes the 
following recommendations: 

To make the core curriculum successful in the junior 
high school, there needs to be better understanding of its 
purposes and organization. A conference should be called 
by some group interested in curriculum to clarify the 
definition of core curriculum and interpret the program 
so that it will be accepted by teacher education institu- 
tions, public school teachers and administrators, and the 
general public. The participating members of the con- 
ference should be representatives from colleges and uni- 
versities, public schools, and interested lay organizations. 

The teacher education institutions should accept the 
responsibility for the preparation of core teachers. Ex- 
isting courses should be examined and new courses of- 
fered. The curriculum should provide preparation in two 
or more subject areas and core experiences in college 
classes and student teaching assignments. 

Until more colleges and universities offer programs 
for the preparation of core teachers, the public schools 
should provide in-service education for teachers who 
carry on a core curriculum with children. Teachers will 
need help in the areas of guidance, group dynamics, 
pupil-teacher planning, the use of the community and other 
resources, and the evaluation of pupil growth. 
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This study was designed (1) to investigate the move- 
ment of women into executive and managerial positions, 
(2) to analyze their preparation for and their performance 
in these positions, and (3) to ascertain implications for 
curriculum changes in college and university schools of 
business which appear needed to provide more adequate 
educational experiences for women interested in manage- 
ment careers. 

Procedures used in the study involved an extensive 
review of literature, conference interviews with promi- 
nent persons in the field of education, the development of 
two interview schedules to serve as guides for interviews 
with top-management representatives and for interviews 
with women who occupied managerial positions, presenta- 
tion of assembled data, drawing conclusions, and making 
recommendations. 
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Forty firms located in Omaha, Nebraska, were studied 
during 1958-1959. Five companies were selected from 
each of eight types of businesses as classified in the 
Directory of Major Employers, published by the Omaha 
Chamber of Commerce in January, 1957. The firm cate- 
gories included were: finance; insurance; manufacturing; 
miscellaneous; retailing; service establishments; trans- 
portation, communications, and public utilities; and 
wholesaling. The criterion used for selection of firms 
was either the high percentage of women employees or 
the significance of positions held by women in these com- 
panies. The interviewees included forty top-management 
executives (one from each firm included in the study) and 
212 women who were serving these firms in managerial 
capacities. 

The research evidence indicated that: Women were 
occupying positions of leadership which were not available 
to them a decade ago, almost fifty per cent of them were 
married, their average age was 47.7, and the median 
salary for the group was $5,777.27. The highest median 
salary, $7,679.50, was earned in miscellaneous firms, 
which included the public schools, visiting nurses, and 
advertising employees. Financial firms reported the 
lowest median salary, $4,416.17. Women in the 45-54 
age group earned the highest salaries. 

Top-management positions were held by 3 per cent of 
the interviewees; however; the majority worked at lower 
and middle levels of management. Rigid promotional pat- 
terns were seldom apparent, and women who had secured 
promotions had usually been employed by a firm for 
several years. Initial jobs of almost 90 per cent of these 
interviewees used clerical skills. It appears that women 
have better chances for advancement through added re- 
sponsibilities, increases in salaries, and specialized 
duties than by promotions. 

The majority of the interviewees were not college 
graduates. Various types of schools had contributed to 
their education. Only certain types of positions required 
college degrees. 

Interviewees in this study considered courses in psy- 
chology, English, business administration, secretarial 
skills, and management especially valuable to them in the 
performance of their job duties. Factors which the inter- 
viewees believed had contributed most to their advance- 
ment were: performance on the job, educational prepa- 
ration, the ability to deal with people effectively, and 
experiential background. 

The highest percentages of women in managerial posi- 
tions were employed in service, retailing, and miscel- 
laneous firms; the smallest percentages, in manufacturing 
and wholesaling companies. 

Testing programs had only limited influence in select- 
ing managerial personnel. Two definite trends in manage- 
ment made apparent through this investigation were: the 
increased use of in-service training for all employees 
and encouragement given to employees to continue their 
education. 

Educational implications from this study point to the 
need for improved counseling and better educational pro- 
grams for young women interested in careers in manage- 
ment in order to provide needed educational experiences. 
Recommended experiences include correct information 
about current trends in employment; emphasis on the im- 
portance of at least a college education, with courses 
distributed to insure academic, professional, and special- 











ized preparation for a business or professional vocation 
in line with interests, abilities, and aptitudes of the indi- 
vidual; and emphasis on more than initial job preparation 
for young women. 
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A. Purpose of Study 





The purpose of this study was to evaluate the four year 
undergraduate teacher education program at the Oregon 
College of Education by obtaining expressions of opinion 
from recent graduates concerning the adequacy of their 
undergraduate preparation. 


B. Methods Used to Gather Data 


The survey method by means of questionnaire was 
used to obtain the data analyzed in this study. Three ques- 
tionnaires were used. One was sent to selected graduates 
of the Oregon College of Education who had received their 
degrees in 1955, 1956, 1957 or 1958. The second ques- 
tionnaire was sent to the graduates’ school principal. The 
third questionnaire was presented to selected members of 
the teacher education staff of the Oregon College of 
Education. 

The graduates’ questionnaire was designed to secure 
graduates’ judgment concerning the value (1) of general 
education courses in developing teaching competence, 

(2) of professional education courses in developing teach- 
ing competence, (3) of student teaching in developing 
teaching competence and (4) of their total preparation for 
assuming specific elementary teaching responsibilities. 
The principals’ questionnaire was designed to obtain in- 
formation concerning the competence of these graduates 
in-service. The faculty questionnaire was designed to 
secure information regarding the opportunites offered at 
the Oregon College of Education to develop the specific 
competencies. 

The data from the graduates’ questionnaire were tabu- 
lated to show the results in percentages for: (1) response 
of all graduates, (2) responses of graduates by year of 
graduation, (3) responses of graduates by teaching assign- 
ment, and (4) responses of graduates by student teaching 
assignment. The data from the principals’ questionnaire 
were tabulated toshow results in percentagefor: (1) gradu- 
ates’ year of graduation and (2) graduates’ teaching as- 
signment. The faculty questionnaire was tabulated to show 
percentage of response for each item. 





C. Summary of Results 





Eighty-two per cent of the graduates’ questionnaires 
and 71 per cent of the principals’ were returned. One 
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hundred per cent of the selected faculty members 
responded. 

Sixty-one per cent of all graduates rated General Psy- 
chology as being of considerable or great value in con- 
tributing to their teaching competence. Introductory 
Geography was rated similarly by 59 per cent of all gradu- 
ates. World Literature and Music I and Music II were 
rated of little value by the majority of the graduates. 
However, primary teachers judged the Music and Art se- 
quence of greater value, while intermediate and upper 
grade teachers rated the Social Studies and Science se- 
quence courses higher. 

In the judgment of all graduates, student teaching was 
the most valuable professional course. Seventy-four per 
cent rated this course as being of considerable or great 
value. Sixty-nine per cent found the Educational Psy- 
chology course in Learning to be of great value. Chil- 
dren’s Literature and Library, and Audio-visual Materials 
were next in value. School in American Life, Foundations 
of Mathematics, and School Law and Organization were 
judged of little value by 50 per cent of all graduates. 

In judging the effectiveness of student teaching for 
developing competence to teach specific subjects or skills, 
72 per cent of the graduates rated writing, music, and 
health as the least effectively developed. Forty-four per 
cent selected Social Studies, 45 per cent selected Reading, 
and 41 per cent selected Arithmetic as the subject or 
skill most effectively developed to provide competency. 
The rating of the principals was in agreement. 

The judgment of graduates concerning their competency 
indicated that they considered themselves capable in those 
areas dealing with child growth and development, general 
professional growth, and adjustment to school situations. 
They indicated a lack of competency in dealing with ab- 
normal children, classroom planning, committee work and 
development of critical thinking. Principals indicated a 
lack of competence in using and keeping records, using a 
diagnostic and remedial technique and working with 
parents. The education faculty considered that graduates 
had less opportunity to develop competence in classroom 
management and parent-teacher relations. 
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The great waste of human resources in our American 
system of education is deplored by many distinguished 
educators in our society. The need for early identifica- 
tion of high intellectual ability and for the discovery of 
latent powers of leadership are matters of concern to 
educators and lay citizens throughout the country. School 
programs must be established and teachers must be 
prepared to guide and challenge gifted individuals to ful- 
fillment of their potential. 





The purpose of this study has been to determine the 
important elements in a program of preparation for 
teachers of gifted children in the elementary school. To 
obtain the necessary data procedures were followed which 
included: 


A survey of all public school systems in Connecticut 
to learn what programs for the gifted were in opera- 
tion; what means were used for identification of 
gifted children; and what were the projected needs 
for teachers in this area. 


A study of desirable teacher qualifications. 


A survey of all member institutions of the American 
Association of Colleges for Teacher Education in 
the New England States, New York, New Jersey, 
Pennsylvania, and Kent State University, Ohio. 


Questionnaires to all superintendents of schools in 
Connecticut brought responses from 146 towns. Twenty- 
four towns did not respond. 

Analysis of responses indicated programs making pro- 
vision for the gifted as follows: 


Towns 


Program 


Some sort of provision for gifted 101 
No provision for gifted 44 
Enrichment for gifted 75 
Part-time segregation for gifted 18 
Special classes for gifted 7 
Acceleration 46 
Other 34 


Eighteen school systems were studied intensively, re- 
vealing considerable provision for the gifted under vary- 
ing types of organization. Identification of gifted children 
was through teacher judgment, achievement test results, 
parent counselling, group intelligence tests and some 
follow-up by individual Stanford-Binet Intelligence tests. 
Six towns were found which give the latter either to every 
child at a given level, or to every child considered poten- 
tially gifted. 

Evidence of experimentation and critical evaluation 
were found throughout all schools studied. 

Desirable teacher qualifications were found to be: 


High intelligence and love of learning. 

Breadth and depth in academic areas. 

Keen understanding of children, including knowledge 
of the gifted. 

Professional competency in teaching beyond the 
average limitations. 


Letters of inquiry to the presidents or their repre- 
sentatives in eighty-three colleges, brought responses 
from eighty-one. 

Analysis of responses revealed: 


Colleges offering courses on the gifted 31 
Colleges having a sequence of courses 3 
Colleges offering units within courses 19 
Colleges reporting student teaching with 

gifted children 9 
Colleges reporting a coordinator of gifted 32 


Courses included: Psychology; Education of Gifted 
Children; Materials and Methods; Mathematics, Science, 
and Language Arts for the Gifted; Research and related 
courses. 
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Five colleges were studied intensively through visita- 
tion and interviews. These were: Hunter College, Kent 
State University, Pennsylvania State University, Newark 
State College and University of Pittsburgh. 

Of these, Kent State University, Pennsylvania State 
University and University of Pittsburgh offer sequences 
of courses, with 9-12 semester hours, including Student 
Teaching with Gifted Children. 

The important elements in a program of teacher prepa- 
ration concerned with the gifted proved to be: 





Breadth and depth in general education. 

A broad basis of psychology. 

Experience with gifted children. 

Provision for development of professional 
competencies. 


Recommendations have been made for a sequence of 
courses at Southern Connecticut State College, with psy- 
chology as the core, including knowledge of the gifted 
child, materials and techniques, reading, mathematics, 
science, and experience in teaching gifted children. 
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I. THE PROBLEM 


The purpose of this study was to develop a science pro- 
gram adequate for the education of elementary-school 
teachers. 


Il. METHODS OF PROCEDURE 


The study was restricted to the following pattern of 
procedures: 


A. A survey of literature relative to the pre-service 


science education forthe elementary-school teacher. 


B. An investigation of current pre-service science 
requirements for elementary-school teacher edu- 
cation at the New Jersey State Colleges. 


. A questionnaire survey of in-service elementary- 
school teachers holding New Jersey permanent or 
limited certificates. The instrument was designed 
to sample the teachers’ evaluation of their pre- 
service science education. 


. Development and presentation of a pre-service 
science program for elementary-school teacher 
education based upon sample data, current litera- 
ture, and the writer’s experiences as guides. 


. Development of a guide for evaluation of the pro- 
posal by an impartial jury. 


. A report of the opinions of the jury. 





G. Development of recommendations for a pre- 
service science program for elementary-school 
teacher education. 


Ill. SOURCES OF DATA 


A study of the catalogs of the five State Colleges pre- 
paring general elementary teachers was followed by inter- 
views with the science department chairmen at each 
college for verification of the data obtained. The tabulated 
information showed wide differences in the current pro- 
grams at the several colleges. 

A questionnaire was prepared to sample opinions of 
in-service New Jersey State College graduates holding 
permanent or limited certificates, concerning their under- 
graduate science education. This instrument was com- 
pleted by 1,674 elementary-school teachers, many of whom 
were taking courses at the five State Colleges, and others 
of whom were full time teachers in New Jersey school 
districts. Of the above number, 1,088 had completed their 
undergraduate training at State Colleges. Only question- 
naires received from this group were used. 


IV. THE JURY 


The proposal was submitted to an impartial jury of six 
specialists for reactions and criticisms. These individuals 
were chosen on the basis of their reputations as authorities 
on science education in the elementary school. 


V. SUMMARY AND RECOMMENDATIONS 


The data obtained by questionnaire distribution indi- 
cated an urgent need for much more science study in the 
teacher education programs at the New Jersey State Col- 
leges. More than 90 per cent of the sample rated their 
pre-service science education as fair or poor. The need 
for a broad science background and science electives was 
also indicated. 

It is recommended that approximately twenty-one of 
the total program of 128 semester hours be allotted to 
science instruction. The sequence of courses should be 
adapted to the needs of the elementary-school teacher and 
course design should be given direction by the suggested 
orogram characteristics. 

For breadth of science background, it is recommended 
that a minimum of three years be devoted to science con- 
tent courses and that all such courses include laboratory 
and field experiences. 

The Freshman year should offer a six semester hour 
course in General Biology. In the sophomore year the 
student should be guided in such a manner as to assure 
his breadth of science background in Chemistry and 
Physics. It is recommended that the junior year offering 
should be a professional course in the teaching of ele- 
mentary science and that it should precede any practicum 
experience. This course should be included in the twenty- 
one semester hour sequence as proposed. The senior 
year should offer three content courses of three semester 
hours each in Astronomy, Geology, and Meteorology. 

The student should choose any two he desires, one each 
semester. 

It is further recommended that a variety of science 
electives be available to the cadet teacher. 
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The writer feels that the jury responses supported the 
plan developed. 
Microfilm $2.75; Xerox $5.20. 102 pages. 


PROFESSIONAL ASPIRATIONS 
OF STUDENT TEACHERS IN 
HOME ECONOMICS 
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University of Illinois, 1960 


Teacher training institutions are concerned with pro- 
viding the best possible training program for their student 
teachers. To be effective, teacher educators need an 
accurate knowledge of the goals that student teachers hold 
for themselves. This knowledge, plus the information they 
have concerning the requirements of the teaching profes- 
sion, enabled them to provide functional and realistic 
programs for prospective teachers. Teacher educators 
are concerned, too, that Minnesota Teacher Attitude In- 
ventory scores for home economics teachers have gone 
down with experience and with age. If they can control 
this factor by modifying training programs, they are eager 
to do so. With the shortage of qualified home economics 
teachers, they need to seek candidates who would be an 
asset to the profession, and they need to be able to hold 
desirable people in the profession. Aspirations of student 
teachers and why they change would be a guide to this 
problem. 

The purpose of this study was to discover what the level 
of aspiration is for student teachers in home economics; 
to ascertain what happens to these levels of aspiration in 
terms of certain professional competencies during their 
special training period; to determine the relationship be- 
tween these aspirations, attitudes toward children, and 
the perception of the stereotype that is generally held of 
the home economics teacher prior to their special train- 
ing period and again after this period. 

A free response instrument was used in an exploratory 
study of nineteen student teachers at Purdue. From these 
free response answers, an interview schedule was de- 
veloped and rated by two juries of graduate students and 
one jury of experts. The jury of experts confirmed the 
levels of aspiration established by the second graduate 
jury. In this manner the instrument to be used in the study 
for professional aspirations was developed. 

Favorability of stereotype was identified during the 
pilot study and the Whiteford instrument, Teacher Char- 
acteristics Inventory, was used to ascertain stereotype. 

The interview schedule for professional aspirations, 
the Minnesota Teacher Attitude Inventory, and the White- 
ford stereotype instrument were administered to seventy- 
three student teachers in home economics at Purdue 
University before and after their special professional 
training period. From the data obtained, it appears that 
after this training period, student teachers’ professional 
aspirations change in relation to their hopes for teaching 
five years from now, the kind of a teacher they hope to be, 
how to plan, the bases for planning, the type of lesson 
plans, the method to select for different situations, spe- 
cific methods to use, the type of method to use, the number 











of different methods to use, evaluation of teaching, who to 
involve in evaluating pupil progress, specific types of 
evaluation to use, number of different kinds of evaluative 
methods to use, kinds of teaching aids to use, the fre- 
quency of using these aids, and how to control discipline 
in their classes. For the most part, these changes in 
aspirations tended toward higher levels of aspiration than 
those held at the initial interview. 

There was no significant change in attitudes of student 
teachers toward pupils. Moreover, assuming the role of 
the teacher in the student teaching situation apparently 
made no difference in the perception student teachers had 
of the stereotype of the teacher that is held by others. 

The correlation between the three variables was very 
low. There was little if any relationship between them. 

According to student teachers, generally speaking, 
reference groups, their own performance in the student 
teaching experience, new learning, and personal plans 
were important factors that caused changes in professional 
aspirations. 

This study appeared to have implications for methods 
classes, student teaching, and recruitment of teachers. 
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Purpose. (a) Determine the recommended instructional 
program for the public schools of Michigan in the forestry 
phases of vocational agriculture, general agriculture, and 
conservation; (b) determine the instruction in forestry 
being offered to students of vocational agriculture, general 
agriculture, and conservation through Michigan public 
schools; (c) compare the recommended instruction in 
forestry with that being offered; and (d) determine the 
possible implications of any divergence between recom- 
mended forestry instruction and present instruction for 
teacher education. 


Method. Several forestry books and other publications 
were used to compile a listing of forest practices deemed 
desirable for woodlot owners or operators and high school 
students. Leaders in forestry and forestry education were 
asked to serve as a jury of thirty members to recommend 
practices for woodlot owners and high school students and 
to indicate the level of learning recommended for each 
practice. 

An original listing of 116 forest practices was reduced 
to 112 practices through various criteria. The new listing 
of 112 practices was then submitted to teachers of voca- 
tional agriculture, general agriculture, and/or conserva- 
tion. These teachers were asked to check the practices 
which they were teaching, and the levels to which they were 
teaching each practice to woodlot owners and to two groups 
of high school students. 
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Responses were received from all thirty jury members, 
from 139 teachers of vocational agriculture, and from 57 
teachers of general agriculture and/or conservation. 
Comparisons were made between the number of practices 
recommended and the number taught, and the levels of 
learning to which recommended and the levels to which 
they were taught. Five hypotheses were tested relative 
to the extensiveness of instruction and levels of learning 
provided, and the extensiveness and levels recommended. 
Statistical techniques used included the chi-square and 
the t-test. 


Findings and interpretations. Of the 139 teachers of 
vocational agriculture responding, 126 were teaching at 
least five forest practices during the school year. Of the 
57 teachers of general agriculture and/or conservation, 
40 reported teaching at least five forest practices during 
the year. 

In a further breakdown, of the 139 teachers of voca- 
tional agricultu« responding, 42 (30.2 per cent) reported 
they were teaching some forest practices to adults, 108 
(77.7 per cent) were teaching forest practices to high 
school students with practical experience opportunities 
in forestry, and 69 (49.6 per cent) were teaching practices 
to high school students without these experience oppor- 
tunities. Of the 57 teachers of general agriculture and/or 
conservation, none was expected to be teaching adults, 31 
(54.4 per cent) were teaching high school students with 
opportunity for practical experience in forestry, and 18 
(31.6 per cent) were teaching forest practices to high 
school students without these experience opportunities. 

Of the thirty jury members, fifty per cent recommended 
that 100 or more forest practices should be taught to 
woodlot owners or operators (adults). Similarly, 100 or 
more practices were recommended for high school stu- 
dents with practical experience opportunities in forestry 
by one-half of the jury members. Slightly over one-half 
of the jury members recommended that 80 or more forest 
practices be taught to high school students without prac- 
‘tical experience opportunities in forestry. 

Of the 112 forest practices, 39.3 per cent were recom- 
mended to be taught to an average of the ability level of 
learning to adults. Also, 51.8 per cent of the practices 
were recommended to be taught to the understanding level 
to adults. Of these practices, 66.1 per cent were recom- 
mended to be taught to the understanding level of learning 
to high school students with opportunity for practical ex- 
perience in forestry. The bulk of the 112 forest practices 
(90.1 per cent), were recommended to be taught to the 
awareness level to high school students without practical 
experience opportunities in forestry. 

The most revealing aspect of this study was the 
enormous gap that exists between what expert opinion 
recommended to be taught and what was being taught to 
adults and high school students. In the light of this ap- 
parent divergence, it is both a privilege and a challenge 
to teacher education to close this gap. A privilege, be- 
cause expert opinion felt that much could be done in the 
direction of forest practice instruction through the public 
schools of Michigan. A challenge, because teacher- 
training institutions are the central coordinating agencies 
for the improvement of instruction in the public schools 
of Michigan. Microfilm $2.75; Xerox $9.45. 207 pages. 
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This study determined whether the extent of possession 
of the science abilities, as defined by the STEP tests at 
the four through six elementary and the thirteen and four- 
teen college levels, by a group of one hundred and thirty- 
eight student teachers in a liberal arts college and practice 
teaching in the fourth through sixth grades, could be re- 
lated to their science training, their appraisals of the need 
for and the extent to which they believe they possess the 
science abilities, their science interests, and their gen- 
eral ability as measured by the ACE and Watson Glaser 
tests. 

The science abilities which included defining problems, 
screening hypotheses, selecting procedures, drawing con- 
clusions, evaluating critically, and reasoning quantita- 
tively, may be considered representative of the science 
abilities expected from science education training. A Sci- 
ence Background Inventory, constructed for the purposes 
of this study, provided information and scores about the 
student teachers’ science grades, interests, appraisals, 
and training. The latter consisted of either one or two 
years of Biology, Biology plus a physical science, Physi- 
ology, Integrated Science, or Geology. These data were 
analyzed by using t tests, correlation coefficients and 
analysis of variance. 

The range of ability, obtained by comparing the sample 
with the STEP test norms of the sixth grade as a floor and 
those of the thirteenth and fourteenth grades as a ceiling, 
provided a science ability gauge with levels of science 
competence. This gauge was used as a reference point 
for the analysis of the student teachers’ science training, 
appraisals, and general ability. 

The analysis indicated that the student teacher sample, 
of better than average ability, was significantly higher 
than the sixth grade and equal to the college population in 
science ability as measured by the STEP tests. The re- 
lationship between the STEP level I and IV for this sample 
indicates that they are measuring similar if not equally 
weighted abilities at different levels. The different science 
training patterns did not seem to be associated with their 
level I scores but their science grade scores showed a 
.30 significant correlation with these scores. The lack of 
significance in the level I scores among the different 
science training patterns may possibly indicate that the 
STEP tests achieved their aim of measuring some of the 
higher objectives rather than content alone and that, to 
some extent, the different science patterns may train for 
these objectives. 

The student teachers’ appraisals did not seem to be re- 
lated to each other, their level I and IV scores, or associ- 
ated withtheir science training patterns. Defining problems 
and drawing conclusions were considered necessary for 
elementary science teaching by ninety-five percent of 
the student teachers, screening hypotheses, selecting 
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procedures, and evaluating critically by seventy-five per 
cent, and reasoning quantitatively by thirty-five per cent. 
Only 15.2 per cent reported any science interest. The 
correlation between the level I scores was .26 significant 
and .13 insignificant for the Watson Glaser and ACE 
scores respectively. 

The science ability gauge may be used: to compare 
student teachers within a group as well as between dif- 
ferent groups; to assess how the initial possession of 
these abilities is related to abilities identified with per- 
forming teacher functions, such as explaining science 
principles and concepts and planning activities for de- 
veloping the science abilities in children; and in conjunc- 
tion with the appraisals to help student teachers recognize 
and self-evaluate their science ability needs. 

Microfilm $2.75; Xerox $8.20. 176 pages. 


PROFESSIONAL EXPERIENCES IN 
AGRICULTURAL EDUCATION PROVIDED 
PROSPECTIVE TEACHERS OF 
VOCATIONAL AGRICULTURE 


(L. C. Card No. Mic 61-5) 


Clodus Ray Smith, Ed.D. 
Cornell University, 1960 


The study sought to ascertain the professional educa- 
tion experiences provided prospective teachers of voca- 
tional agriculture in the pre-service agricultural 
education courses required by the agricultural education 
departments in the land-grant colleges. The specific 
purposes were to: (1) Ascertain the pre-service pro- 
fessional education experiences provided prospective 
teachers of vocational agriculture by the agricultural edu- 
cation departments in the land-grant colleges; (2) discover 
the degree of homogeneity of the professional education 
experiences provided by the agricultural education de- 
partments in the land-grant colleges; (3) determine the 
time when prospective teachers of vocational agriculture 
were provided professional experiences by the agricul- 
tural education departments in the land-grant colleges. 

The data were obtained from the 48 land-grant col- 
leges in the continental United States for the 1957-58 
school year by the mail survey method. To secure the 
data, a list of professional experiences in agricultural 
education deemed essential in the training of prospective 
teachers of vocational agriculture was developed from 
content of agricultural education courses from selected 
institutions, programs of directed participation, and re- 
search studies conducted on related problems. An ad hoc 
survey instrument was constructed containing 254 pro- 
fessional experiences in agricultural education which 
were validated by a jury composed of teacher trainers. 
The instrument was submitted by mail to the head teacher 
trainer in each of the land-grant colleges. 

The findings of the study support the following 
conclusions: 


1. The professional experiences in agricultural edu- 
cation constituted a desirable unit for analyzing 
the agricultural education courses required for 
prospective teachers of vocational agriculture. 





The professional experiences in agricultural edu- 
cation deemed necessary by a jury of teacher 
trainers, with few exceptions, were included in the 
training provided by most of the agricultural edu- 
cation departments. 


The experiences concerned with developing a 
philosophy, understanding, and appreciation of the 
vocational agriculture program were provided 
chiefly in agricultural education courses prior to 
the student teaching period. 


The experiences used to develop competency in 
performing the duties and responsibilities of a 
teacher of vocational agriculture were provided 
in directed practice in most institutions. 


. Most of the experiences were provided either in 


courses prior to the student teaching period or in 
observation and teaching rather than in courses at 
the time of or following the student teaching period. 


The experiences in conducting the young and adult 
farmer program, conducting placement and follow- 
up activities, evaluating the vocational agriculture 
program, and using the advisory council were not 
provided in as many institutions as were the other 
experiences in the list. 


. Most of the experiences in the area of developing 


an understanding of vocational education in agri- 
culture were provided in agricultural education 
courses prior to the student teaching period. 


. Directed practice provided most of the experiences 


in developing competency in: 


a. Establishing and maintaining working relation- 

ships in the school and community. 
. Selecting pupils for all-day classes. 

Discovering individual and community instruc- 
tional needs. 
Conducting the instructional program. 
Keeping records and making reports. 
Procuring, organizing, and maintaining facilities. 


Courses prior to the student teaching period and/or 
directed practice provided most of the experiences 
in: 


a. Planning the instructional program. 

b. Advising the FFA Chapter. 

c. Developing the farm mechanics phase of the 
instructional program. 

d. Conducting the young and adult farmer program. 

e. Promoting and publicizing the program. 


- Much of the professional training of prospective 


teachers of vocational agriculture was provided by 
the supervising teachers in directed practice. 
Microfilm $2.80; Xerox $9.70. 213 pages. 
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CHANGES IN OFFERINGS OF 
SELECTED TEACHER-PREPARATORY 
COLLEGES CONTINUOUSLY ACCREDITED 
AND STATE SUPPORTED, 
1927-1955. 


(L. C. Card No. Mic 61-602) 


Arnold Sylvestor Woestehoff, Ph.D. 
University of Minnesota, 1960 


Purpose of the Study 

The purpose of this investigation was to examine the 
offerings of certain teacher-preparatory institutions to 
determine the nature and extent of these offerings and the 
changes which took place during the period covered by 
the study. 


Method of Procedure 

The first step was to select a group of colleges for 
investigation. In order to obtain a representative sample 
the following criteria for selection were established: 


The college must offer at least a four-year degree 
program. 


The college must have been continuously accredited 
by the American Association of Teachers Colleges 
and its successor, the American Association of 
Colleges for Teacher Education, for the entire 
period during which these associations performed 
the accreditation function. This covered the 
academic years 1927-28 through 1954-55. 


The college must also have been continuously ac- 
credited for the same period by a regional 
accrediting association which accredited both seg- 
regated and unsegregated colleges. 


The college must be a state supported institution. 


The college must originally have been established 
for the purpose of preparing public school teachers 
but must be an independent institution and not a 
college within a university. 


The application of these criteria to the original AATC 
list yielded a sample of twenty colleges. Bulletins and 
catalogs of these institutions, covering the period from 
1927 to 1955, served as the primary sources of data. 


Summary of the Findings 

At the beginning of the period under examination thir- 
teen of the colleges indicated that their sole purpose was 
to prepare teachers for the public schools, and the rest 
held this to be their principal function. By 1954, all col- 
leges in the sample still claimed this as their primary 
purpose, but all except one added the intention of providing 
curricular and course offerings which could prepare 
students for something other than teaching. 

In 1927 all the colleges offered less-than-degree di- 
plomas for teaching. In 1954 only half of them did so. The 
number and types of degrees offered increased greatly 
from 1927 to 1954. The most marked changes were the 
increases in graduate degrees and non-teaching degrees. 

There was a great decrease in the number of less-than- 
degree curricula for teachers but a remarkable growth in 


both non-degree and degree curricula unrelated to teaching. 





There was also a very great increase in the number of 
graduate curricula offered. Most of these were designed 
for teachers. 

The number of courses offered by the colleges in- 
creased about seventy per cent. Very few fields increased 
less than fifty per cent and many doubled or tripled. Edu- 
cation, as a separate field, grew about eighty per cent in 
the number of courses offered. The ratio of course of- 
ferings in Education to total course offerings changed from 
15.3 per cent in 1927 to 16.2 per cent in 1954. 

Courses in special methods of teaching comprised the 
largest category within the Education group. About two- 
thirds of them had been offered in subject matter depart- 
ments in 1927. By 1954 this proportion had dropped to 
about sixty-two per cent, indicating some shift of such 
courses from subject matter departments to departments 
of Education. 

There has been a phenomenal decline in the proportion 
of courses offered at the freshman and sophomore levels. 
This is particularly true in the field of Education. 

The changes noted appear to be a continuation of the 
historical development whereby normal schools evolved 
into teachers colleges, and continued to grow into multiple- 
purpose institutions which, however, retain strong com- 
mitments to teacher education. 

Microfilm $4.65; Xerox $16.45. 361 pages. 
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ORAL INTERPRETATION IN MICHIGAN, 
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(L. C. Card No. Mic 60-6957) 


Otis J. Aggertt, Ed.D. 
Michigan State University, 1960 


Major Professor: Wilson B. Paul 


The problem is to study the major elements of a phi- 
losophy for the teaching of oral interpretation as evolved 
in various textbooks in the nineteenth century and as re- 
vealed in five selected representative textbooks in the 
twentieth century, to analyze the oral interpretation ac- 
tivities conducted by the Michigan Intercollegiate Speech 
League from 1933 through 1959, and to compare the find- 
ings from the textbooks with the practices analyzed. 

The educational implications of pragmatism with 
special reference to the teaching of oral interpretation are 
explored in the light of contemporary developments in 
educational philosophy. With pragmatism as the funda- 
mental philosophy, a survey is made of the two basic 
schools of instruction in oral interpretation in the nine- 
teenth century: the mechanical and the natural. 

The mechanical school, with a faculty psychology, em- 
ployed many fixed rules and heavy emphasis upon the 
externals of the oral interpretation process. The first 
major exponent of this school was Dr. James Rush. His 
book, The Philosophy of the Human Voice, attempted to 
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achieve a scientific approach of complete authority by 
endeavoring to assure interpretative eifectiveness by 
means of the mastery of specific, fixed, measurable skills. 
This school was also represented by Francois Delsarte, 
who sought to codify the characteristics of ideal oral in- 
terpretation, as is done in music. His extensive codifi- 
cation employed fixed quantities and rules arranged on a 
triune basis. 

The second school, which wes called the natural, ex- 
isted throughout the nineteenth century but about fifty 
years ago received special impetus from the pressures of 
Gestalt psychology, the Darwinian theory of individual 
differences, and the corollary development of pragmatism. 
Silas Curry, at the turn of the century, was the chief ex- 
ponent of this “think-the-thought” school, which eventually 
condemned all instruction in method and sought a com- 
pletely “natural” approach to the teaching of oral inter- 
pretation. 

The five twentieth century textbooks examined employ 
an eclectic approach involving the rejection of faculty 
psychology, acceptance of the Gestalt, and a consequent 
emphasis upon the concept that oral reading involves the 
whole person. Oral interpretation is regarded as a co- 
operative experience in communication rather than a 
demonstration of skills. Impersonation is not thought a 
suitable interpretative mode. Instruction should be given 
in both finding and expressing the meaning. Since each 
student is a distinct individual and every literary se- 
lection is different, there should be neither one specific 
procedure for instruction nor a single model of interpreta- 
tive effectiveness to be imitated. Rules for oral reading 
are few and flexible. Effectiveness can be determined 
only the basis of communicative success and is not 
thought measurable in ratings or rankings. 

In the light of the elements of teaching theory revealed 
in the texts, analyses are made of contests and festivals 
conducted in the oral interpretation areas by the Michigan 
Intercollegiate Speech League. The contests are found 
highly competitive in both theory and practice. Indeed, 
audiences are seen to have been largely hostile. The 
festivals, on the other hand, more nearly approximate the 
cooperative, communicative ideal. Contest conditions 
tend to emphasize rigid rules, faculty psychology, imita- 
tion, impersonation, memorization, and the concept of a 
demonstration of skills. Festival conditions are found to 
de-emphasize and often to eliminate these factors. Con- 
test efforts to measure interpretative success and to rank 
participants are not found consistent with the principles 
of the modern textbooks. Conversely, the evaluation 
system of the festivals is seen to be in keeping with the 
findings in the study of the texts. 

The analyses of both contests and festivals reveals 
that the latter more nearly conform to the pragmatic edu- 
cational philosophy, the Gestalt psychology of learning, 
and other concepts found to be generally characteristic 
of modern oral interpretation textbooks. 
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AN EVALUATION OF THE 
COURSE OFFERINGS AND REQUIREMENTS 
IN THE SECRETARIAL SCIENCE 
CURRICULUM AT HAMPTON INSTITUTE 


(L. C. Card No. Mic 61-357) 


William Crawford Brown, Ed.D. 
New York University, 1960 


The purpose of this study is to revise the course of- 
ferings and requirements in the secretarial science cur- 
riculum at Hampton Institute in accordance with the find- 
ings of an evaluation of the course offerings in the present 
curriculum. The need for this study was revealed by the 
recommendations of a self study project of Hampton In- 
stitute, by the recent expansion of the Department of 
Business into a Division of Business, and by the lack of 
evidence of any previous evaluation of course offerings in 
the curriculum. 

The strengths and weaknesses of the present course 
offerings and requirements were determined by an analysis 
of data secured from a 72 per cent usable return of ques- 
tionnaires from 99 secretarial graduates of Hampton In- 
stitute, during the period from 1948 to 1958, who were 
currently employed as secretaries; from performance 
rating sheets submitted by 33 per cent of the employers 
of the respondents to the questionnaire; and from the 
qualifying standards of two national professional business 
organizations. 

The questionnaire was constructed to secure data re- 
garding general job conditions, on-the-job duties and 
responsibilities, need for professional training beyond 
college, and effectiveness of the secretarial science cur- 
riculum at Hampton Institute. Responses regarding gen- 
eral job conditions were analyzed to yield percentages of 
respondents according to job procurement procedures, 
job description, office facilities, and the quality of the re- 
spondents’ adjustment to job. Responses on on-the-job 
duties were analyzed to yield a frequency rank order for 
duties performed and for office machines operated by the 
respondents. The responses regarding the effectiveness 
of their college training were analyzed to yield a value 
index score indicating each course in the present curricu- 
lum as valuable, somewhat valuable, or of little or no 
value. 

The ratings of the respondents by their employers were 
analyzed to show the percentage of respondents rated 
adequate or inadequate in secretarial skills and techniques 
and in personal characteristics. An item comparison was 
made of the course offerings in the present curriculum of 
Hampton Institute and courses suggested by the content of 
the Certified Public Secretaries examination, an examina- 
tion sponsored by the National Secretaries Association, 
and the areas in which courses must be offered by colleges 
seeking membership in the American Association of Col- 
legiate Schools of Business. 

According to the findings of the questionnaire most of 
the graduates are classified as secretaries or administra- 
tive assistants; more than half of them are employed in 
educational institutions. Most of them are satisfied with 
their choice of careers and with the effectiveness of their 
business training in college. Most of the graduates were 
of the opinion that no additional courses were needed in 
the present curriculum, but about half of them suggested 
specific improvements within the existing courses. 
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The employers’ ratings indicated that in their opinions 
more than three-fourths of the secretarial graduates of 
Hampton are adequate in skills and techniques and in 
personal characteristics. The ratings were higher in 
skills than in personal characteristics. 

A comparison of the course offerings in the business 
curriculum at Hampton Institute and those specified in the 
qualifying standards of two national professional business 
organizations indicated that the present curriculum at 
Hampton Institute should qualify students to pass the 
Certified Public Secretaries examination, but that basic 
business courses offered at Hampton do not cover ade- 
quately the seven basic areas of study required by the 
American Association of Collegiate Schools of Business. 

The primary recommendation of this study is that the 
present course offerings in secretarial science at Hampton 
Institute be revised in accordance with the implications 
derived from the evaluation of its effectiveness. A pro- 
posed revised course sequence has been formulated as a 
means of implementing this recommendation. 

Microfilm $2.75; Xerox $6.00. 121 pages. 
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STATUS OF HEALTH SERVICES IN 
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Chairman: Professor H. F. Kilander 


Purpose of the Study 

The purpose of this study is to evaluate the present 
status of college health services in Negro land-grant col- 
leges, to assess the strengths and weaknesses, and to 
offer recommendations which are designed to eliminate 
the weaknesses. 


Procedures 

The data needed for this study were obtained through 
the questionnaire method of inquiry. These data were 
appraised in light of principles of desirable practice. The 
principles were derived as follows: (1) The investigator 
formulated principles from authoritative literature and 
from his own experiences. These were submitted to a 
jury of 10 authorities in the field of college health for 
validation. (2) Principles were selected from the litera- 
ture which had been developed through valid research 
procedures. 

In order to achieve the appraisal, practices were com- 
pared with principles to find existing weaknesses in prac- 
tices as compared with principles. Where weaknesses 
were found, recommendations were made to eliminate the 
weaknesses. The recommendations were supported by 
authoritative literature. 





Findings 

The investigation indicated that the health services in 
Negro land-grant colleges have been operating with certain 
strengths and weaknesses. These strengths and weak- 
nesses are approximately of equal numbers. 





Conclusion 

On the basis of the data collected and analyzed, the 
following conclusions were evident: 

1. All of the colleges assume responsibility for pro- 
viding a health services program. 

2. There are approximately equal numbers of 
strengths and weaknesses in the health services in these 
colleges. 

3. There is need for improvement of the health 
services in these institutions. 

4. This study should have some value, as a guide, in 
improving the health services in these colleges. 





Recommendations 

1. Inasmuch as the limitations of this study did not 
permit determining why the weaknesses discovered exist, 
it would seem that research designed to reveal this in- 
formation would be worthwhile; hence, such research is 
recommended. 

2. It is the hope of the investigator that the principles 
set forth in this study, the assessments made of the 
strengths and weaknesses, and the recommendations made 
to eliminate the weaknesses will be used as guides to im- 
prove the organization and administration of health serv- 
ices in these institutions. 
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The Claremont Graduate School, 1959 


This dissertation reported a study of orthography of 
certain derivatives used extensively by children in their 
written vocabulary. One phase of the problem was an 
analysis of a 2,000 list of words used extensively by chil- 
dren in their written vocabulary. Of the list, 672 words 
or approximately 34 per cent, were derivatives formed 
through the addition of a suffix to the root word. These 
derivatives were classified under six generalizations and 
analyzed with regard for their conformity to the general- 
izations. Recommendations were made concerning their 
classification and teaching. 

To determine the educational pertinency of a system- 
atic emphasis upon the pattern in teaching derivatives, 
two of the generalizations were selected for experimental 
study. One generalization, termed Generalization I, con- 
cerned words that end ine. The other generalization, 
Generalization II, concerned words in which the consonant 
is doubled. 

The following hypothesis was tested: If the learner 
knows certain root words aurally, visually, semantically, 
and can spell them correctly, and if he knows certain de- 
rivatives of the root words visually, aurally, and semanti- 
cally, but cannot spell them correctly, an instructional 
program can be developed which emphasizes the general- 
izations underlying the formation of the derivatives so 
that it promotes pupil growth in applying the generalization. 

Two hundred seventy-one children who met the 
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qualifications for teachable as set up in the hypothesis, 
were used in the study. Of these, 133 pupils were Control 
cases and 138 were Experimental. All classes studied 
the same root words and control factors were used to 
establish comparable groups. The experimental factor 
was the two methods used for developing the generaliza- 
tions. Classes using Method A, the Experimental method, 
had lessons designed to guide them to interpret the gen- 
eralizations. Children using Method B, the Control 
method, used lessons designed to teach the generaliza- 
tions through incidental comments and inferences. 

The Stanford Achievement Test was used to determine 
the mean grade placement of each class. Measurement of 
pupil response was determined on the basis of a General- 
ization Test for Spelling which was developed for the 
study, 40 words used for specific teaching, and 24 deriva- 
tives of the roots. Mean gains of Experimental and Con- 
trol classes were determined through finding the difference 
between pretest and posttest scores on each of the tests. 
The t test was used to determine the statistical signifi- 
cance of the gains. 

Mean gains on each of the tests were determined for 
the mass population of the Experimental and Control 
classes, and for boys and girls considered separately. 
Experimental and Control groups testing the highest, the 
lowest, and average in spelling achievement were com- 
pared with regard for mean gains. 

The results showed practical and statistically signifi- 
cant gains for the Experimental groups and lack of such 
gains for the Control groups. Many comparisons were 
made of the Experimental and Control classes, and the 
findings led to the conclusion that systematic emphasis 
upon the pattern is educationally pertinent. It appears 
that similar results may be anticipated in many other 
areas of our vernacular in which a consistency of pattern 
exists. Microfilm $4.85; Xerox $17.10. 379 pages. 
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The Problem 





The primary problem of the study was the development 
of a check list of public relations activities for use in pro- 
moting business education at the secondary-school level. 


The Procedure 





Four procedural steps were employed in the develop- 
ment of the Public Relations Check List for Business 
Education and its refinement from 119 to 61 activities. 

1. The first step involved a survey of research and 
literature, to identify activities used to promote business 
education, and the formulation of the activities into evalu- 
ative check-list form. 





2. The second step involved administering the printed 
check list to three national juries (business education 
leaders, school public relations directors, and con- 
sultants and directors of public relations in business and 
industry) qualified on the basis of training and experience 
to evaluate the activities. This step eliminated items of 
little potential value. 

3. The third step involved an appraisal by a national 
sample of business teachers to determine the practicality 
of the activities approved by the juries. 

4. The fourth step involved a personal investigation 
in thirty public secondary schools selected with particular 
reference to size and excellence of their business pro- 
grams to determine the use and operative effectiveness 
of the activities considered practical by the business 
teachers. 


The Findings 





The four-step procedure produced a list of sixty-one 
public relations practices which were found to be poten- 
tially feasible, practically possible, and in effective use 
in thirty public secondary schools. These public relations 
practices were grouped into three categories: (1) twenty- 
seven activities used by the business education teacher to 
reach external school publics; (2) twenty-three activities 
used by business education teachers to reach internal 
school publics; and (3) eleven school-sponsored activi- 
ties, practices, and media which promote good relations 
for secondary-school business education. 


The Conclusions 





Among the conclusions of the study were the following: 

1. It is possible to develop a list of potentially valu- 
able activities for business education. 

2. The greatest contribution to the school’s public- 
relations program through business education comes from 
the use of activities which bring the business education 
program directly into contact with business. 

3. A tendency exists among schools strong in the 
business education area toward the incorporation of a 
large number of recognized public relations activities in 
the school program. 

4. There is high agreement between business teachers 
and specialists in public relations on activities which are 
effective for public relations purposes. 

9. Businessmen as a group tend to be aware of the 
public relations problem which exists between the school 
and the community and would welcome more contacts with 
the school. Microfilm $6.15; Xerox $21.85. 485 pages. 
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A COMPARATIVE STUDY OF READING 
ACHIEVEMENT OF SEVENTH-GRADE 
JUNIOR HIGH SCHOOL BOYS IN A LOW 
SOCIO-ECONOMIC AREA OF 
NEW YORK CITY 1945 AND 1957 


(L. C. Card No. Mic 60-3741) 


Florence Einstein, Ph.D. 
New York University, 1960 


Chairman: Professor Nila B. Smith 


Problem 

The purpose of this investigation is to compare the 
reading achievement of seventh-grade junior high school 
Negro boys in 1957 in a low socio-economic area of New 
York City with that of a similar group in 1945 in the same 
economic area. 


Subjects 

The subjects were Negro boys from the entering 
seventh-grade classes of a junior high school in a low 
socio-economic area of New York City, 224 in 1945 and 
383 boys in 1957. The chronological ages ranged from 
10 years, 11 months to 15 years, 2 months in 1945; and 
from 11 years, 3 months to 14 years, 1 month in 1957. 


Procedure 

The socio-economic status was established as being on 
the low economic level and comparable for the 1945 and 
the 1957 groups by (1) comparing the number of free 
school lunches served in 1945 with 1957, 26 per cent and 
29 per cent respectively; (2) conducting a sample question- 
naire among eighty pupils of the 1957 group and learning 
the number who received lunch in school free, the number 
who did not live with both parents, the number of other 
children in the family, and the occupation of the head of 
the family in each case, and (3) securing the appraisal of 
the economic level of both groups from five qualified per- 
sons who worked with the pupils in 1945 and 1957. From 
this data the investigator concluded that the area was 
among the lowest economic levels in the city. 

By means of a directive from the files of the New York 
City Board of Education, the same tests were used in 1957 
as in 1945. The Pintner General Ability Test, Verbal 
Series, Intermediate Form B, and the Stanford Achieve- 
ment Reading Test, Advanced and Intermediate Forms G, 
were administered during the week of October 7 - 11, 1957, 
just as had been done during 1945. Because the Stanford 
Test, Form G, was no longer available, a photo offset was 
made with the permission of the publishers. 


Results 

When a significant difference was found between the 
two groups in intelligence and in chronological age, the 
1945 group was 4 months older and 3.18 points higher in 
intelligence, it seemed reasonable to say that a significant 
difference in reading achievement could have been due to 
these factors. The 1945 group which was 4 months older 
also achieved .4 grades higher in reading than the 1957 
group. 

Then it was decided to match pupils from the two 
groups within 3 months in chronological age, and within 
4 points in intelligence. It was possible to match 168 
pairs with no significant difference in chronological age 


and in intelligence. The mean chronological age was 
found to be 12 years, 6 months, and the mean I.Q., 81.6 
points. In reading achievement, the mean for the 1945 
group was 5.68, and the mean for the 1957 group, 5.81, a 
slight difference in favor of the latter group, though not 
a significant difference. 


Conclusions 








The results of the investigation indicate that seventh- 
grade junior high school Negro boys in a low socio- 
economic area of New York City read as well in 1957 as 
in 1945. 

The achievement test results indicate that seventh- 
grade Negro boys from a low economic area tend to read 
on the average below the seventh-grade norm, but above 
their expectancy level in terms of mental age. 

The seventh-grade boy in 1957 was on the average 
4 months younger than the boy in 1945, and the range in 
age in 1945 (4 years 3 months) was greater than the range 
in age in 1957 (2 years 10 months). 

Microfilm $2.75; Xerox $8.20. 180 pages. 


THE PREDICTION OF SUCCESS IN 
AUTOMOTIVE MECHANICS IN 
A VOCATIONAL-INDUSTRIAL CURRICULUM 
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Richard Paul Foote, Ph.D. 
New York University, 1960 


A battery of standardized paper and pencil tests, con- 
sisting of verbal and non-verbal I.Q., three mechanical 
aptitudes, arithmetic, reading and Kuder Preference 
Record-Vocational were administered to 435 beginning 
students in an automotive vocational high school, and was 
evaluated by statistical procedures against two dichotomous 
criteria and ten continuous criteria to determine predic- 
tions of success. 

The dichotomous criteria consisted of (1) Graduate vs. 
Non-Graduate, and (2) Continuing into the second half of 
the curriculum vs. Leaving or retardation. Individual bi- 
serial correlation analysis and multi-variable discrimi- 
nant analysis were used with both criteria. Six continuous 
criteria were obtained at the end of the three-year cur- 
riculum: four term grade averages of academic subjects, 
related technical subjects, shop and total combined aver- 
ages; instructors’ rankings and practical performance test 
scores. Four continuous criteria were obtained at the 
midpoint of the curriculum: term grade averages of aca- 
demic subjects, related technical subjects, shop and total 
combined grade averages. Linear, multiple regression, 
and Wherry-Doolittle analysis techniques were used for 
each continuous criterion. 

Performance test scores had the highest multiple R of 
all continuous criteria, .6395, yielded by SRA Mechanical 
Aptitudes: Spatial Relations and Mechanical Knowledge 
parts. The highest individual criterion correlations were 
spatial relations (.541), mechanical knowledge (.516), 
arithmetic (.475), Kuder Persuasive Scale (-.425), Kuder 
Mechanical Scale (.421) and SRA Non-Verbal Form (.396). 
Three-year related technical averages, with a multiple R 
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of .4211, were obtained from arithmetic and DAT Me- 
chanical Reasoning scores; adding the Kuder Persuasive 
increased the multiple R to .4359. The highest criterion 
correlations were arithmetic (.392), Mechanical Reason- 
ing (.299), verbal I.Q. (.267) and Kuder persuasive (-.212). 
Three-term related technical averages, with a multiple 

R of .4026, were obtained from arithmetic and Mechanical 
Reasoning. The highest criterion correlations were 
arithmetic (.379), Mechanical Reasoning (.279), verbal 
1.Q. (.255), and non-verbal I.Q. (.215). 

The Graduate - Non-Graduate dichotomy yielded a 
multiple biserial correlation of .5086 using arithmetic, 
Kuder Computational Scale and Mechanical Reasoning. 
The highest individual biserial correlations were arithme- 
tic (.461), non-verbal I.Q. (.306) and Kuder persuasive 
(-.302). The Continuing-Leaving dichotomy yielded a 
multiple biserial correlation of .4432 using arithmetic and 
Kuder persuasive. The highest individuai biserial cor- 
relations were arithmetic (.390) and verbal I.Q. (.315). 

Prediction tables were prepared from the two or three- 
variable equation for each of the criteria noted above. 

No other criteria were validly predicted by the experi- 
mental data. Three-year and three-term academic sub- 
jects had multiple R’s of .3533 and .3444, respectively, 
both obtained from arithmetic and the Kuder Persuasive. 
Shop averages were the most poorly predicted criteria; 
the three-year and three-term multiple correlations were 
.2527 and .2876, respectively, and both were obtained from 
arithmetic and Mechanical Reasoning. The three-year 
total average criterion had a multiple correlation of 
.3672, obtained from arithmetic, Mechanical Reasoning 
and Kuder Persuasive; the three-term total average had 
.3568, obtained from arithmetic and Mechanical Reasoning. 
Instructors’ Ranking had a multiple R of .3732, from Me- 
chanical Knowledge and Spatial Relations. 

Arithmetic, DAT Mechanical Reasoning, SRA Mechan- 
ical Aptitudes (Spatial Relations and Mechanical Knowledge 
parts) and Kuder Persuasive scale were found to be sig- 
nificant in the prediction of graduation from the auto- 
motive curriculum, continuing into the second half of the 
curriculum, performance test scores, and related techni- 
cal subject term grade averages. 
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The purpose of this investigation was to study and 
analyze twenty-three programs for gifted science students 
in high schools of the United States with the idea of 
(1) discovering guidance philosophies and practices em- 
ployed in systems that are helping gifted science students, 
and (2) analyzing similarities of training in various pro- 
grams with the hope of finding a trend of practices that 
seems most successful. A number of specific purposes 
involved community influences, school administrative 





practices, organization and operation of guidance serv- 
ices, and science education methods as they affect gifted 
science students. 

The research was divided into four operations. The 
schools were selected from the results of the Annual 
Science Talent Searches 1950-1957. A three-part ques- 
tionnaire was developed and appropriate parts were sent 
to the principal, guidance director, and science depart- 
ment chairman at each school selected. The writer 
visited 70 per cent of the schools to gather additional data 
from administrators, teachers, parents, students, and 
graduates. The information was presented in two ways: 
descriptive case studies were prepared for sixteen 
schools, and data from all schools were summarized and 
analyzed. 

Many of the conclusions can be grouped under several 
headings. Most of the schools were located in prosperous 
sections of large cities or in suburban communities where 
professional and prosperous businessmen make their 
homes. The parents and school faculty favor grouping of 
the most and least able students. Salary schedules at the 
schools studied are better than those of some nearby 
communities, but not the best in the area. Near every 
school is a college or group of scientists who aid the 
school in many ways. 

Many of-the schools studied were large, and counselors 
would spend relatively little time with students who did 
not have serious problems. A team approach of science 
teacher and counselor was used effectively with gifted 
science students in many schools. A typical counselor of 
gifted science students has had many years of teaching 
experience and many courses in science and guidance. To 
identify gifted science students, the schools studied use 
objective measures of intelligence and achievement, and 
subjective measures of academic performance and per- 
sonality. There was little uniformity as to specific tests, 
and on the value placed on each. Identification for special 
placement need not be made before grade nine. 

Gifted science students take from five to eight science 
courses in four years of high school. Class periods for 
these students should be 55 minutes in length. Laboratory 
work ranged from two to ten periods per week depending 
on the course; in all cases, laboratory work was stressed. 
Local colleges, industries, and scientists gave the science 
departments much help. There is a need for more and 
better science experiments and science films for able 
students. Many schools that do well in national science 
competitions have special sessions that prepare students 
for these examinations. Science seminars and advanced 
placement classes are increasing, while specialized 
science clubs and some national science contests are con- 
sidered less popular and less valuable for the able student. 
Information regarding the teacher of the gifted science 
student agrees with previous investigations. 
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CERAMIC TECHNOLOGY: A TECHNOLOGICAL 
RESEARCH AND CURRICULUM ANALYSIS, 
WITH IMPLICATIONS FOR 
INDUSTRIAL EDUCATION. 


(L. C. Card No. Mic 61-908) 


Robert Charles Fritz, Ph.D. 
The Ohio State University, 1960 


The dissertation is a technological research and cur- 
riculum analysis focused upon the ceramic phase of 
American technology. It has general reference to tech- 
nology’s impact upon man and society, and special refer- 
ence to curriculum development for industrial education. 


Bases for the Technological Research 


The primary purpose of the dissertation is the develop- 
ment of a curriculum analysis based on certain well- 
defined postulates within the area of industrial education. 
The postulates are definable trends in the contemporary 
society of the United States. 

The study is limited to industrial educational theories 
for curriculum development. Consideration has been given 
to the underlying theories of direction and control of the 
educational processes in determining curriculum content 
through a technological investigation. However, the 
technical subject matter is so organized as to be appli- 
cable to general education (industrial arts) as well as 
vocational education (trade or technical). 

Guiding principles were developed to provide a plan 
for the study: (1) The presentation of a basic philosophical 
foundation for industrial education should illustrate its 
position in education: general and special; (2) the pre- 
sentation of an investigation of the historical significance 
of ceramics, its nature, and technological development 
from 12000 B.C. to the twentieth century should illustrate 
the role ceramics has played in past civilizations; (3) the 
presentation of information to illustrate the relationship 
between ceramics, a major industry, and the economy of 
the United States should show the diversity and size of the 
industry; (4) the presentation of an investigation of tech- 
nological resource material on ceramics in the United 
States should represent the relationship of the sciences to 
the ceramic industry; (5) the presentation of curricular 
elements derived from the technological investigation and 
interpreted in outline form should facilitate comprehension 
of the scope of the subject matter; and (6) the presentation 
of a unit of instruction in ceramic technology for the 
technical level should be derived from the subject matter 
outline of selected curricular elements in order to estab- 
lish a basis for curriculum analysis. 


Methods and Techniques 


The data presented in the technological research was 
selected from bibliographical references: technical, liter- 
ary, and scientific books and periodicals and scientific 
writings. The statements expressed or implied were ex- 
tracted from the literature and condensed so as to be ap- 
plicable to the scope and limitations of the study. An 
endeavor was made to examine critically the selected data 
pertaining to ceramic technology and technical instruction. 
The technical information was written as an overview of 
selected areas of ceramics with quotations interpolated to 





substantiate or express the technical, scientific, and 
educational factors. 

The process of classifying and grouping the subject 
matter components into an outline of curricular elements 
reduced their number and permitted a more convenient 
method of interpretation and organization. 


Conclusions 


The conclusions are based on the postulate that the 
contemporary society in the United States has developed 
into one that is basically technological, and that educa- 
tional institutions should reflect this technology through 
the objectives of the various programs. 

There is need for further study and continual defining 
of the objectives and relationship between the areas 
within industrial education. 

The analysis of ceramic technology illustrates the 
numerous scientific disciplines applicable to inorganic 
materials that may be used in industrial education. 

The subject matter outline derived from the techno- 
logical research illustrates that the curricular elements 
are diversified and numerous, with a wealth of material 
for potential units of instruction. 

The curricular elements in the unit of instruction are 
delimited by the philosophical objectives representative 
of the various educational levels, but the inclusion of re- 
search and experimentation extends the unit problem be- 
yond the usual project approach of curriculum organization. 
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This study was an attempt to provide additional formal 
research evidence regarding the relative effectiveness of 
two comparative methods of teaching technical materials. 
The directed discovery method, as used in this study, 
placed a major responsibility upon the subject as an active 
participant in the study of meaningful materials, while the 
direct-detailed method considered the subject as a less 
active participant in the learning process. The design 
permitted atest for differences between groups onthe basis 
of an ordering of treatment sequences, as well as testing 
for differences between differential treatment groups. 

The following hypotheses were tested: 


1) There is no difference between groups receiving 
the direct-detailed and directed discovery methods 
of instruction, in terms of initial learning, reten- 
tion and transfer. 


There is no difference between groups receiving 
two treatments by the same method and groups re- 
ceiving two different treatments, relative to initial 
learning, retention and transfer. 
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3) There is no difference between groups receiving 
the comparative treatments in a different sequence, 
in respect to initial learning, retention and 
transfer. 


There is no difference in achievement between 
male and female subjects, in terms of initial 
learning, retention and transfer. 


There is no interaction between sex, ability levels 
and treatment, relative to initial learning, reten- 
tion and transfer. 


A sex x levels x treatment analysis of variance, fac- 
torial design, was employed in this experiment. Three 
ability levels were established on the basis of an outside 
criterion. Following the first instructional period, the 
two initial experimental groups were sub-divided to form 
a total of four treatment groups. A singie control was 
maintained throughout the experiment. 

Subjects were randomly selected from a single eighth 
grade class in a suburban junior high school. Experi- 
mental groups were taught selected principles of me- 
chanics, as they apply to groups of simple machines. The 
two experimental sessions, spaced eight days apart, pro- 
vided approximately 39 minutes of instruction during each 
session. All oral instruction was presented by tape re- 
cordings. The control group was uninstructed but par- 
ticipated in the testing program. 

A total of six criterion tests were administered during 
four testing sessions. Initial learning tests were given 
after each instructional period and a combination reten- 
tion and transfer test was administered at one and six 
weeks following instruction. All tests were multiple choice 
power tests. 

The analysis of variance design was employed for the 
primary statistical treatment of the data by treatment 
comparisons. From this analysis, the experimenter found: 


1) that the group instructed by the direct-detailed 
method was superior to the directed discovery 
group as measured by the first initial learning test. 
However, there was no difference between these 
groups when measured for initial learning following 
the second lesson, or for retention and transfer at 
one and six weeks. 


that the group taught two lessons by the direct- 
detailed method was superior to the group taught 
by the direct-detailed method followed by the 
directed discovery method as measured for reten- 
tion at one and six weeks. The group taught by the 
directed discovery method followed by the direct- 
detailed method was superior to the direct-detailed 
groups as measured by the one week transfer test. 


that the group who had been taught by the directed 
discovery method preceding the direct-detailed 
presentation was superior to the group taught by 
the reverse sequence, when measured for initial 
learning following the second instructional period, 
and for retention at six weeks. The same sequence 
was superior when measured for transfer at one 


week. 


that when a difference in achievement was found on 
the basis of the sex variable, the male subjects 
were superior to the female subjects as measured 
by the criterion tests. 





5) that the relative effect of the methods, as well as 
certain treatment sequences, was dependent, in 
part, upon interaction with the sex and/or ability 
level of the subjects. 
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PURPOSE 

The major purpose of this study was to develop a social 
studies resource unit dealing with the personal and social 
adjustment problems of entering junior high school stu- 
dents in the West Orange, N.J. school system. 


PROCEDURE 

1. To determine the degree to which the West Orange, 
N.J. pupils were concerned with problems of a personal 
and social nature, 494 entering junior high school students 
were surveyed by means of the Mooney Problem Check 
List (Form J). A supplementary questionnaire wes ad- 
ministered to obtain information about the students’ ages, 
sex, sibling relationships, repeating grades, parents’ 
ownership of homes, number of parents working, and 
parents’ membership in the PTA. The 7623 student re- 
sponses were first arranged according to the problem 
categories of the Check List: Health and Physical De- 
velopment; School; Home and Family; Money, Work, the 
Future; Boy-Girl Relations; Relations to People in Gen- 
eral; and Self-centered Concerns. Then the responses 
were arranged according to the conditioning factors of the 
supplementary questionnaire. 

2. To determine the types of specific activities that 
have been considered to be the most appropriate to deal 
with problems of entering junior high school students, 
research findings, books, and reported practices of the 
social studies for the years 1950 to 1958 were examined. 

The sources of information were: 


The Reader’s Guide to Periodical Literature 
The Education Index 

The International Index to Periodicals 
Cumulative Book Indexes 

Dissertations accepted by American Colleges 
and Universities (1950-1955) 

Index to American Doctoral Dissertations 
(1955-1958) 


Any article, book, or dissertation whose title suggested 
content relevant to the scope of this study was read 
against the following criteria: 


A. Does the material suggest a specific activity 
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that would deal with a problem of entering 
junior high school students? 


. Does the material suggest a specific activity 
employable at the junior high educational level? 


. Does the material describe a specific activity 
that would apply to the first year junior high 


age group? 


D. Does the material describe a specific activity 
that could be used in a classroom situation? 


The resulting list of activities was then further refined 
by a committee employing the following criteria: 


A. Does the activity contribute to growth in ability 
to deal with problems of this type? 


B. Can this activity be better provided in the home 
or community? 


C. Is this activity within the scope of the maturity 
of the children? 


3. A resource unit was then developed employing the 
findings from steps (1) and (2) above as well as the ex- 
perience of the writer as guides to scope and content. 
Activities were creatively developed expressly for this 
unit. 

4. To evaluate the unit, the ten tasks of curriculum 
development from the 1955 NCSS Yearbook “Improving 
the Social Studies Curriculum,” re-stated as criteria, 
were employed. 


CONCLUSIONS 

1. Transition from the elementary school to the 
secondary school appears to present many personal and 
social adjustment problems. In the West Orange, N.J., 
survey group, the concerns were mostly in the areas of 
Self-centered Concerns, School, and Relations to People 
in General. 

2. Research in the literature of the social studies 
(1950-1958) appears to indicate that, regarding specific 
activities to assist with the personal and social adjustment 
of entering junior high school students, the scope of the 
social studies has been considered to properly encompass 
problems in the areas of Relations to People in General, 
School, and Self-centered Concerns. 

3. For the purposes of developing activities to be in- 
cluded in a resource unit, it appears that research findings, 
surveys of local needs, and the opinions of the person pre- 
paring the unit all could provide worthwhile guides for 
their preparation. 
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Hypotheses. Four hypotheses were under investigation 
in relation to the Needs Theory, the Values Theory, and 
the Thinking Theory. Briefly summarized, they were as 
follows: 

1. As the investigator works in the classroom to try 
to meet emotional needs, children’s behavior associated 
with unmet emotional needs will become less acute and 
less frequent. 

2. As the investigator works in the classroom to try 
to clarify values, children’s behavior associated with lack 
of value clarification will become less acute and less 
frequent. 

3. As the investigator works in the classroom to try 
to improve patterns of thinking, children’s behavior as- 
sociated with faulty patterns of thinking will become less 
acute and less frequent. 

4. As the investigator works with children in the areas 
of Needs, Values, and Thinking, there will be no loss in 
normal academic achievement. 





Design of the Project. The first three hypotheses were 
tested in three steps. First, children were identified by 
observations of their behavior, school records, parent 
conferences, previous teachers, and ratings on Acuteness 
and Frequency Scales by an identifying staff of teachers. 
Second, the procedures of the Needs Theory, the Values 
Theory, and the Thinking Theory were carried out in the 
classroom by the investigator for a period of seventy-five 
school days. These procedures are discussed at length 
in the dissertation. Third, behavior changes were de- 
termined by ratings on the Acuteness and the Frequency 
Scales by the identifying staff and by observations of be- 
havior by the investigator. A comparison group was identi- 
fied, but did not participate in the procedures phase. 

The fourth hypothesis was tested by administering the 
Stanford Achievement Tests before and after the pro- 
cedures period. 


Conclusions. The following conclusions were made 
with reference to the hypotheses under investigation: 

1. Behavior associated with unmet emotional needs in 
the experimental group became less acute and less frequent. 

2. Behavior associated with lack of value clarification 
in the experimental group became less acute and less 
frequent. 

3. Behavior associated with faulty patterns of thinking 
in the experimental group became less acute and less 
frequent. 

4. There was no loss in normal academic achievement. 





Implications. Implications were drawn with respect to: 
(1) Reducing blocks to learning, (2) The consequences of 
behavior changes, (3) Respect for children, (4) Improved 
parent-teacher relations, (5) Improved staff relations, 
(6) Increased focus on behavior, (7) Teacher training, 
(8) Individualization of instruction, and (9) Improved 
teacher-child relations. 
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The project was unique in that it was part of a parallel 
investigation by three investigators working on three dif- 
ferent grade levels with three theories simultaneously. 
The findings of the three investigations were similar. 
Together, these investigations were one more step in the 
continuing efforts to learn more about children by studying 
their behavior and thereby to facilitate their learning. 
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The purpose of this experiment was to determine the 
effectiveness of two different types of selected films upon 
the understanding of the elements of scientific method by 
tenth-grade high school students enrolled in first-semester 
college preparatory biology classes. 

The two types of films with which the study was con- 
cerned are: 

1. The informational-expository type: The selected 
films of this type were The Scientific Method, and Using 
the Scientific Method. 
~ 2. The historical-dramatic type: The selected films 
of this type were Madame Curie, and Pioneer of Flight. 











Methodology 
Four Detroit Public high schools participated in this 


experiment. Four college preparatory biology classes in 
each school were involved as follows: 


1. an experimental class I, which viewed the two 
informational-expository films; 


. an experimental class II, which viewed the two 
historical-dramatic films; 


. an experimental class III, which viewed the in- 
formational-expository film, Using the Scientific 
Method and the historical-dramatic film, Madame 
Curie; and 


4. a control class which viewed none of these films. 


The students’ understanding of the elements of 
scientific method was measured by a test devised by 
O. P. Keeslar. Evidence is presented in the study regard- 
ing the reliability and the content validity of the test. This 
test was considered satisfactory for the purpose of this 
study, and it was administered as a pre- and post-test to 
each of the four groups. 

Four matched groups were established by matching 
individual students according to grade level, achievement 
on the pre-test, intelligence, reading ability, sex, chrono- 
logical age, and school. The statistical analysis of the 
results of matching showed that these matched experi- 
mental and control groups were quite similar with respect 
to the foregoing factors. Comparisons were made between 





matched groups in terms of their achievement mean 
scores on the post-test. The differences between means 
were evaluated for their significance, using the critical 
ratio test and/or the t test. , 


Finding s 


Major findings of this experiment were: 


1. The informational-expository films, the historical- 
dramatic films, or the two in combination contribute 
significantly to increased understanding of the 
elements of scientific method. 


The informational-expository films made a signifi- 
cantly greater contribution to an understanding of 
the elements of scientific method than those of the 
historical-dramatic films, but not significantly 
greater than the contribution of the combination of 
films. 


. The informational-expository and the historical- 
dramatic films, when viewed together, made a 
greater contribution to an understanding of the 
elements of scientific method than did films of the 
historical-dramatic type alone. However, this 
superiority did not prove to be statistically 
significant. 

. Boys and girls both made substantial and compa- 
rable gains in terms of understanding the elements 
of scientific method as a result of viewing the 
different types of films. In all instances, no sig- 
nificant differences between the learning gains of 
the two sexes were found. 


. Students of average and above-average intelligence 
made substantial and comparable gains in terms of 
understanding the elements of scientific method as 
a result of viewing the different types of films. In 
all instances, no significant differences between 
the learning gains of the two groups were found. 


. While students of average intelligence made some- 
what more gains than those made by students of 
above-average intelligence, the pre- and post-test 
results showed that the level of achievement of the 
latter group was considerably higher than that of 
the average intelligence group. 
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PURPOSE 

To ascertain the chronological age at which a child is 
best able to reproduce Spanish phonemes articulated by 
a teacher. 
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METHOD OF RESEARCH AND PROCEDURE USED: 
First, ten pupils were selected in each age category 
seven through eleven along with the pupils in the age cate- 

gory of fourteen years. These sixty pupils were selected 
on the basis of age level, intelligence level and absence of 
experience with a foreign language. Second, an articula- 
tion test was constructed which would serve as a meas- 
uring instrument to determine the pupils’ ability to 
reproduce Spanish phonemes articulated by the teacher. 
Third, four Spanish lessons were planned and taught. 
These lessons were taught toall ofthe pupils in the second, 
third, fourth, fifth and sixth grades at Grant School, as 
well as the ninth grade at Jefferson Junior High, Columbia, 
Missouri. Fourth, the articulation test was administered 
to the experimental group. Fifth, the data were analyzed. 


SUMMARY: 

1. The achievement level is at its highest in the 
ability to imitate the Spanish articulation of a teacher when 
a child is between 7-1 and 7-10 years old. 


a. The seven-year-old pupils were the highest 
achievers with a mean of 155.3. 


The eleven-year-old pupils were the second highest 
achievers with a mean of 145.6. 


The eight-year-old pupils were the third highest 
achievers with a mean of 140.0. 


The nine-year-old pupils were the fourth highest 
achievers with a mean of 139.4. 


The ten-year-old pupils were the lowest achievers 
with a mean of 134.9. 


2. There appears to be a progressive decline in the 
ability to articulate Spanish phonemes by the pupils as 
they progress chronologically from seven to eight, from 
eight to nine and from nine to ten. The lowest point ap- 
pears to be reached when the pupils are ten-years-old. 


a. There is a significant difference between the means 
of the: 


1) seven-year-olds and the eight and nine-year-olds 
at the .05 level but not the .01 level; 


2) seven-year-olds and the ten-year-olds at the 
-01 level. 


3. The performance level of the children comprising 
the seven-year-old group is above that of the children 
comprising the fourteen-year-old group in the ability to 
imitate the Spanish articulation of the teacher. 


a. There is no significant difference between the 
means of: 


1) seven-year-olds and the fourteen-year-olds; 


2) fourteen-year-olds and the eight, nine, ten and 
eleven- year-olds. 


There is a significant difference between the means 
of the ten-year-old group and the fourteen-year-old 
group at the .05 level. 


CONCLUSIONS: 

1. When articulation is a major factor to be considered 
in selecting an age group to begin the study of Spanish, best 
results will be obtained with the seven-year-olds. 





2. After the age of seven, succeeding age levels up 
to and including ten tend to be less desirable for the pur- 
pose of initiating Spanish insofar as articulation is a 
factor. 

3. If only the elementary grades can be considered 
for the purpose of initiating Spanish, best results will be 
obtained with the eleven-year-olds. 

4. Other things being equal, if articulation is the major 
factor to be considered in beginning Spanish, there will be 
little or no difference in the results to be expected whether 
the instruction is initiated with the seven-year-olds or 
with the eleven-year-olds. 
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Problem: (1) To discover the general effectiveness of 
group guidance discussions in helping sixth-graders in 
their personal-social adjustment, and (2) to compare the 
effectiveness of a non-verbal stimulus to discussion with 
a verbal one. 


Procedure: Twelve heterogeneous sixth-grade classes 
were selected, 381 pupils, none of whom had experienced 
organized group guidance discussions. Four classes on 
different socio-economic levels discussed pictures, four 
comparable classes discussed short stories, or “thumb- 
nail sketches,” and four served as a control group. 

Ten themes were discussed, two each week, with re- 
views and behavioral applications. The atmosphere was 
permissive, encouraging associative projection by the 
pupils into the thematic situations. 

Cooperating teachers were guided by an orientation 
meeting, demonstrations, weekly contact during the ex- 
perimental period, and instructional meetings held peri- 
odically. Evaluation procedures administered before and 
after the experiment included standardized personality 
adjustment inventories, sociometric procedures, and 
achievement tests in Arithmetic and Social Studies. 

A record of discussion response, observation reports, and 
evaluation of the entire program by pupil- and teacher- 
participants and by parents were also obtained. 


Findings: 


1. From standardized data: 


a. None of the three programs shows significant 
differences between April and June means. 


All three programs show sex differences. 


All three programs show significant April-June 
differences for boys and girls separately. 


April-June changes for boys and girls 
occurred at different rates in all three 
programs. 
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e. 


Boys’ scores show no significant differences 
among programs; girls’ scores show some. 


Experimental pupils made normal gains in 
Arithmetic and subnormal gains in Social Studies 
during the experimental period. 


2. From sociometric data: 


a. 


Mean values of both Friendship Choices Made 
and Received show insignificant Aprii-June 
differences for all three programs. 


April-June correlations for Friendship Choices 
Received are generally twice as large as those 
for Friendship Choices Made. 


There are no significant differences among 
programs for April-June correlations for 
Friendship Choices Made. 


Picture program shows an April-June correla- 
tion for Friendship Choices Received which is 
significantly different from both Thumbnail 
Sketch and Control. 


April-June correlations for Friendship Choices 
Made show no pattern of change for socio- 
economic levels in any of the three programs. 
Mean values show a tendency for lower levels 
to be less stable. 


April-June correlations for Friendship Choices 
Received show a tendency for lower socio- 
economic levels to be more stable than upper, 
but means show no significant pattern of change. 


Correlations for April Friendship Choices Made 
and Received for each program show no Ssig- 
nificant differences among the three programs. 


. Mean values for sociogram choices show no 


significant changes during the experimental 
period. 


Comparison of April-June changes in Friendship 
Choices Received and in Choice Status shows a 
tendency for Control to have the greatest amount 
of change. 


Correlation between Friendship Choices Re- 
ceived and Choice Status for Best Friend shows 
their similarity to be statistically significant. 


From other data: 


a. 


Discussion response was comparable for both 
motivating techniques. 


Upper socio-economic levels had twice as much 
discussion as lower levels. 


Atypical chronological age, intelligence, and 
reading power below the group level were char- 
acteristic of pupils who failed to participate in 
discussion. 


The teacher played a more directive role in the 
less able group reported stenographically. 


Extremes of socio-economic levels showed dif- 
ferent context in their discussions. 


Cooperating teachers and observers reported 





they felt the philosophy of the experiment to be 
valuable and its conduct effective. 


. The majority of pupil-participants supported 
the discussions in general and the Picture 
technique in particular. 


The response of parents showed that both Ex- 
perimental and Control pupils seemed to 
experience similar behavioral changes during 
the experimental period. 


General Conclusions: All data show inconsistency of 
significant findings. Isolated, unrelated spots indicate 
significant changes, but these form no pattern which can 
be attributed to the experimental plan. 
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This thesis attempts to determine whether or not there 
is a core of major literary works which is usually taught 
to most high school students in the United States and, if 
there is such a core, what cognitive and value judgments 
it contains and to what extent such judgments are con- 
sistent with each other. The thesis concludes by offering 
two suggestions for the English program which, in the 
subjective view of the writer, may be drawn from the 
findings of the study. 

Courses of study in English from thirty-one cities and 
state departments of education were examined. Nineteen 
titles were found to be listed at least eleven times. 

A check list containing these nineteen titles plus blanks 
for write-ins was mailed to two hundred and two schools 
with the request that these schools indicate for each liter- 
ary work listed or for any other work they might list the 
percent of the English classes at any given grade level 
whose study during the school year 1958-59 included that 
work. The schools to which the check list was mailed 
were selected at random from a parameter of 10,459 
public and private high schools throughout the United 
States. Conclusions concerning what books are most fre- 
quently taught are based upon the first 100 usable re- 
sponses to be received. The mean percentages for the six 
most frequently taught books and the range of error at the 
95 percent level of confidence follow: 


Macbeth 86% 
Julius Caesar 85% 
Silas Marner 65% 
A Tale of Two Cities 37% 
David Copperfield 31% 
Ivanhoe 20% 


79%-93% 
718%-92% 
55%-75% 
27%-47% 
22%-40% 
12%-28% 


The means are only slightly biased due to an uneven 
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return from high schools in different population categories. 
The means may be misleading, however, because the per- 
centages they are derived from are not based upon equal 
numbers of classes. 

A total of 762 judgments are listed and summarized in 
six essays. All are documented by textual references 
and most are corroborated by references to social 
commentaries. 

Although the judgments made by any one author gen- 
erally differ in detail from those made by the others, a 
broad level of agreement is found among all or most of 
the authors. Most assume the existence of God and heaven, 
the immortality of the soul, and the direct intervention of 
God in the affairs of men. Most attribute character for- 
mation to man’s interaction with his environment and 
explain some behavior in terms of depth psychology. Sin- 
cerity, firmness, temperance, courage and patience are 
traits of character generally approved. Excepting those 
judgments by Shakespeare, marriage and the proper rear- 
ing of children is believed to provide the basis for a suc- 
cessful and happy life. Those judgments concerning 
community mores accept class distinctions as just: the 
common man is seen to be inferior and, except in Silas 
Marner and Ivanhoe, to pose a threat to the social order. 
Government by a ruling class is judged proper and all of 
the books are anti-revolutionary. In the works by Dickens 
representative government specifically is treated as an 
evil. In these latter works the emphasis upon permissive 
as opposed to enabling rights leads to political, legal and 
economic judgments which benefit the rich at the expense 
of the poor. 

In the subjective view of the writer most of the above 
judgments are biased in that they fail to include large 
bodies of current opinion. However, the reader’s attention 
is directed to the similarity of those judgments found and 
the judgments characteristically affirmed in the mass 
media. The writer suggests also that the overwhelming 
emphasis in the curriculum upon these few books consti- 
tutes a further bias in that large areas of the English and 
American literary tradition are omitted. 
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Statement of the Problem. This study was an attempt 
to determine whether an orientation program emphasizing 
the development of basic communications skills is more 
effective than the current orientation program in helping 
entering freshmen of average and below-average ability 
to make a satisfactory academic adjustment during their 
first semester at New Mexico Western College. 


Plan of the study. Equated control and experimental 





groups consisting of 50 subjects each were given different 
orientation programs. The control group was given the 
standard orientation course; the experimental group was 
given a course emphasizing the development of basic com- 
munications skills. The groups spent an equal amount of 
time and met at the same hour for their course work. At 
the end of the first semester, the academic records, 
drop-out rates, and test scores of the two groups were 
compared to discover statistically significant differences 
between them. 


Null hypotheses tested. In comparing the performances 
of the two groups, the following null hypotheses were 
tested: 





(1) There is no significant difference between the 
groups on total or specific measures of reading 
improvement. 


(2) There is no significant difference between the 
groups in measured improvement in listening 
ability. 


(3) There is no significant difference between the 
groups in academic achievement. 


(4) There is no significant difference between the 
groups in desire to continue college work as shown 
by drop-out and re-registration rates. 


Analysis of the data. The data for this study consisted 
of academic records, personnel reports, and test results. 
All tests were secured from the Educational Testing 
Service and included the School and College Ability Tests, 
the Reading Comprehension sub-test of the Cooperative 
English Tests, C2, and the Sequential Tests of Educational 
Progress for Listening Ability. 

The t-test of significance was applied to determine 
statistically significant differences between the groups 
and the 5% level of confidence was accepted as sufficiently 
reliable for the rejection of a null hypothesis. Product- 
moment coefficients of correlation were used to discover 
inter-relationships between performances as predicted by 
tests and actual achievement as reflected in grade-point 
averages. The results obtained in this study were com- 
pared with results reported by other investigators. 


Results of the study. There were no statistically sig- 
nificant differences between the groups in reading im- 
provement, listening performance, or academic achieve- 
ment. However, more students dropped from the control 
group than dropped from the experimental group and the 
pattern of reading gains differed for the two groups. The 
results of the reading tests suggested the possibility of a 
hierarchy in the development of reading skills progressing 
from vocabulary to speed of comprehension and, finally, 
to level of comprehension. 

This study agrees with those of other investigators re- 
garding the kind and quality of reading gains, the kinds of 
correlations obtained with predictive measures, and the 
problems encountered in student motivation. Disagree- 
ment with other investigators was found in that “best” 
reading gains were not made by initially lowest-testing 
subjects and in that “poorest” students did not tend to drop 
out of either the control or experimental groups. 


Conclusions of the study. Two major conclusions are 
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warranted from the results obtained in this study: (1) The 
experimental program in basic communications skills was 
found to be at least as effective as, if not more effective 
than, the current orientation plan in helping entering fresh- 
men to make a satisfactory adjustment during their first 
semester in college; (2) difficulties in student motivation 
in both the control and experimental groups point to the 
need for a re-evaluation of the total setting in which ori- 
entation services are currently offered for entering fresh- 
men at New Mexico Western College. 


Implications for further research. The results of this 
study imply a need for further research into the problems 
of entering freshmen with a view to differentiating between 
these students and more mature college students. It is 
suggested that the problems of entering freshmen are 
unique to them and to their particular institutions. 
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PROBLEM 

Fifty-six fourth-grade classes participating in “The 
21 Inch Classroom” sponsored by WGBH-TV, Channel 2, 
Boston, viewed an elementary course in conversational 


French entitled “Parlons Francais.” It consisted of two 
fifteen-minute programs telecast each week from Sep- 
tember, 1959 to June, 1960. Weekly, late afternoon pro- 
grams were telecast for teachers to familiarize them 
with the content and objectives of the week’s programs 
and to provide them with basic drill to develop a famili- 
arity with the new material. The purpose of this study 
was to appraise the effectiveness of the teacher-training 
programs by investigating certain of its effects on the 
skill developed by children. Briefly, the fluency of the 
teacher, the transfer effect of the teacher programs, and 
the kind of practice engaged in were investigated in rela- 
tionship to the progress made by the children in learning 
French. 


PROCEDURE 

The final sample treated statistically consisted of forty 
classes of fourth grade children selected from nine similar 
suburban communities in the Boston Metropolitan area. 
The classes were randomly assigned to one of eight cate- 
gories in a 2x2x2 analysis of variance design. The inde- 
pendent variables consisted of two variations each of 
instruction, practice, and teacher fluency in French. 

The two variations of instruction were television train- 
ing of teachers by means of weekly programs versus no 
teacher training by television. The two variations of prac- 
tice experienced by the pupils were teacher prepared and 
directed practice and recorded tapes of the audio portion 
of the television programs. The two variations of fluency 
were those teachers judged “fluent” in pronunciation and 





usage and those judged to be “non-fluent” on the basis of 
especially constructed oral tests. (At best these “fluent” 
teachers were only moderately fluent.) Each teacher was 
then randomly assigned to one of the four experimental 
treatments. The effects of these variations upon the 
achievement of the children were measured at the end of 
one year’s instruction. Each class was viewed as a single 
case with the score for the class being the mean score on 
a given group test. Effects were measured by a group test 
of word, phrase, and sentence recognition using matching 
and multiple-choice items. The child selected a drawing 
to match the words spoken in French. A random sample 
of children in all the classes was given individual tests of 
pronunciation, rhythm and intonation, and spontaneous 
usage. These were rated on a specially developed rating 
scale. 


FINDINGS 


a. Differences in the fluency of the teachers, when 
combined with televised instruction in French by 
the aural-oral method, did not yield significant 
differences in the achievement of fourth grade 
pupils on individual tests of comprehension, pro- 
nunciation, and rhythm and intonation. 


. Total fluency of the children is affected independ- 
ently at a statistically significant level (P.05) by 
kind of practice and degree of teacher fluency. The 
difference favors the more fluent teachers and 
teacher-directed practice. The teacher training 
programs did not produce a Statistically significant 
transfer effect on the children’s total fluency (com- 
prehension, pronunciation, and dialogue), nor was 
there any interaction between variables. 


. Intelligence test score is not a good predictor of 
pupil achievement in French. 


. Statistically significant differences in the achieve- 
ment in French comprehension, dialogue, and total 
usage are associated with differences in general 
academic achievement, but the differences in French 
are considerably less than in achievement. 


. Statistically significant differences in achievement 
in French in comprehension, dialogue, and total 
usage are associated with differences in the chil- 
dren’s willingness to try. 


Teacher-directed practice combined with televised 
instruction in French produces greater compre- 
hension of spoken French than does a practice in- 
volving repetition of the programs by means of 
tape recordings. 


Televised teacher-training programs and kind of 
practice combine with differences in teacher 
fluency to produce statistically significant differ- 
ences in pronunciation, but the accuracy of pro- 
nunciation varies with teacher fluency. Fluent 
teachers are more effective directing their own 
practice without benefit of the televised 
teacher programs; non-fluent teachers in the 
absence of the programs attain better pro- 
nunciation with their pupils through the use of 
tape recordings. 
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Major Professor: Harold D. Drummond 


Wherever there are people, there is folklore. Folk- 
lore constitutes an important part of the life of every 
child--locally and elsewhere throughout the world. Be- 
cause of its cultural significance and its prominence in 
the life of all children, folklore merits careful considera- 
tion by educators. 


Objectives 


This study of folklore in elementary education was 
undertaken to explore the potentialities of folklore in 
achieving the objectives of elementary education. In at- 
tempting to determine and describe the influence of folk 
arts in the curriculum, the study endeavored (a) to con- 
solidate information regarding the use of folklore in ele- 
mentary education so that folklore might be seen in its 
entirety rather than as isolated fragments dispersed 
throughout the curriculum, (b) to investigate the thinking 
of educators regarding the use of folklore materials in 
various areas of elementary education, (c) to derive an 
estimate of the extent to which these materials are pres- 
ently utilized, and (d) to provide a foundation for further 
investigation into the relationships between folklore and 
education. 


Procedures 


In carrying out the objectives of the study, information 
was obtained from a variety of sources. The experiences 
of elementary teachers and administrators were examined 
through their writings in periodical literature and through 
visits to selected school systems. A review of curriculum 
guides and textual materials indicated the nature of folk- 
lore materials readily available to classroom teachers. 
Opinions of fifty-two experts associated with folklore 
and/or education helped determine criteria useful for the 
selection and evaluation of folklore materials appropriate 
for use in education. 


Findings 


1. The review of periodical literature and the visits 
showed that consideration is being given to a fuller utili- 
zation of folklore in elementary education. 

2. Among the factors contributing to effective utiliza- 
tion of folklore in the schools visited were (a) good leader- 
ship, (b) a carefully planned in-service education program, 
(c) the availability of appropriate materials and services, 
(d) the utilization of activities and materials related to the 
cultural heritage of the pupils, and (e) an emphasis upon 
local cultural tradition. 

3. Folklore materials were discussed in a majority of 
the curriculum guides reviewed, most often in guides for 
social studies, music, and physical education. 

4. Folklore materials of many types were found in 
representative series of music and reading textbooks. 
More folk songs were found than songs which were com- 
posed. The emphasis shifted from one type of folk song 
or folk literature to another as the grade level varied. 

5. The criteria developed in the study reflect the be- 
lief that, while all folklore has value, that which comes 





from local heritage is of greatest significance. To the 
extent possible, folklore materials selected for use in 
education should be authentic, have broad appeal and use- 
fulness, have artistic value, and be suitable for class- 
room use. 


Conclusions 


1. Generally speaking, when folklore materials are 
experienced and understood, they are appreciated and 
enjoyed. 

2. Folklore has cultural value. 

3. Folklore has artistic value. 

4. Folklore has educational value. 

5. Folklore is currently being utilized in many ele- 
mentary schools in the United States with good effect. 

6. Particular folklore materials are most appropriate 
for children at each level. While many of these materials 
are currently available in printed, recorded, and filmed 
form to elementary school teachers, a need persists for 
additional materials. 

7. Full and effective utilization of folklore is hampered 
when teachers lack adequate understanding of the nature of 
the materials, when sufficient and appropriate materials 
are not available, and when teachers use methods which 
tend to oversimplify, to emphasize exhibitions, and to be 
indiscriminate or unrealistic intheir treatment of folklore. 
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The purpose of this study was to investigate the rela- 
tionship between underachievement in secondary school 
students and a process designed to clarify attitudes, be- 
liefs, and interests. It was assumed that underachieve- 
ment is a symptom of failure to develop values. As 
interests, beliefs, and attitudes are clarified, it was ex- 
pected that values would develop and underachievement 
would wane. 

Underachievers were defined as students with IQscores 
of 115 or higher who ranked in the bottom quarter of their 
class. The IQ score was derived from the American 
Council on Education Psychological Examination. A value 
was defined as a feeling, attitude, belief, problem, or 
interest that meets the following criteria: (1) it is prized; 
(2) it is chosen after reflection; (3) it is affirmed; (4) it is 
part of a regular rather consistent pattern of behavior; 

(5) it penetrates into significant aspects of living and of life. 

The experiment took place in a small, wealthy com- 
munity twenty miles north of New York City. The high 
school, containing approximately 100 students in each 
grade, offers for the most part a college preparatory cur- 
riculum and close to 95% of the high school graduates enter 
college. 

The experimenter collected the names of all under- 
achievers in grades 9-12 and paired them with respect to 
social class, sex, rank in class, grade, and IQ score. Out 
of 38 underachievers, the names of 13 pairs were matched. 
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Using random selection methods, six pairs were chosen and 
one of each pair was elected as an experimental student. 

The investigator worked with the experimental group 
in an effort to help clarify their a.titudes, beliefs, inter- 
ests, purposes and aspirations. An essential aim of the 
procedure was to communicate concern and interest in the 
ideas and thoughts of the students. Secondly, it was im- 
portant to persevere in the application of the procedure 
regularly over one semester. The procedure consisted of 
listening and reacting to a student’s discussion of topics 
of interest to him. Many times attitudinal statements 
were elicited by examining written work of the students or 
examining their free time schedules. Frequently, the in- 
vestigator would make use of the following clarifying tech- 
niques: (1) ask for a definition; (2) ask if there are any 
inconsistencies; (3) say back what the student has said; 

(4) say back what the student has said with distortions; 
(5) ask where an idea will lead; (6) ask for the source of 
an idea; (7) ask for examples; (8) ask the student if he 
likes an idea. 

The conversational sessions were conducted in private 
and lasted about twenty minutes. Each student met with 
the experimenter a minimum of twelve times during the 
semester. 

The null hypothesis tested was that there was no re- 
lationship between the clarification procedure and students’ 
achievement levels. 

At the experiment’s close, three sources of evidence 
were examined and analysed by means of the sign test: 
net changes in rank in class, net changes in grade point 
averages, and the number of votes by major subject 
faculty members indicating positive changes in behavior. 
According to the design of the test, if the clarifying pro- 
cedures had no systematic effect, the plus and minus signs 
would most likely be distributed evenly at random among 
the six pairs. It was found that in each case five out of 
six of the signs favored the experimental group. The 
probability associated with this occurence is .109. The 
decision was to reject the null hypothesis in favor of the 
alternative hypothesis. It was concluded that the clarify- 
ing procedure was consistently associated with an increase 
in the achievement level of the students in the experi- 
mental group. Microfilm $2.75; Xerox $9.00. 199 pages. 
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The reading of pitch differences in vocal music has 
always posed difficulties because of the necessity in vocal 
music of forming mental concepts of the musical tones 
and their tonal relationships in order to reproduce them 
correctly. Throughout the history of music teaching many 
techniques and devices have been developed in an effort to 
reduce the difficulty of teaching the reading of vocal music. 





The purpose of this study was to trace the origin and 
development of current methods of teaching the reading of 
vocal music in American public schools and to show 
specifically: (1) techniques and devices which were in- 
volved in methods of teaching vocal music reading inthe 
past, (2) factors which were responsible for the origin and 
growth of these techniques and devices, (3) techniques and 
devices used in present methods of teaching music read- 
ing, and (4) factors which were responsible for the adoption 
of current methods of teaching vocal music reading. 

Present teaching methods were determined from teach- 
ing manuals, courses of study and major textbook series. 
The development of these and of devices used in the past 
was traced by means of examination of historical writings, 
early texts and guides, and theoretical writings of music 
educators throughout the history of American school 
music. Attention was focused on purposes and philoso- 
phies which governed the use of teaching devices. 

The first naming device employed to teach vocal 
music reading was the syllable system which was first 
applied to music reading in the eleventh century. By the 
seventeenth century there were three major ways of using 
the syllables: (1) the movable syllables, (2) the fixed 
syllables, and (3) the fasola system. Music reading in 
America was begun as the result of a need for improved 
church music. The singing school was the first institution 
for training in music reading; the singing school move- 
ment had many significant results. Music teaching was 
formally introduced into the public schools of Boston in 
1838 and at that time was based largely upon European 
techniques. Three basic naming devices were used, the 
syllables, numbers, and letter names. The spread of 
music teaching in the schools was rapid, so that by the end 
of the Civil War there were music teachers in many large 
city systems. The expansion of music into the primary 
grades after the Civil War stimulated the development of 
music pedagogy and was a major factor in the establish- 
ment of training institutions and in the production of 
graded textbook series. As philosophical and psychologi- 
cal concepts of education underwent major changes the 
field of music teaching was affected accordingly. Skill in 
vocal music reading, originally the primary goal in music 
teaching, was subordinated to other phases in the school 
music program. 

The basic naming devices which are in current use in 
the public schools are the traditional syllables, numbers, 
and letter names. The most widely used device at present 
is the syllable system, which is also the oldest device. 

A significant aspect seems to be that many attempts to 
improve vocal music reading in the past have centered on 
developing simplified systems of notation rather than on 
teaching the standard notation. From the beginning of 
music in the public schools there has been a tendency to 
use the devices and techniques in combinations. Changes 
in general educational thinking have resulted in adaptations 
of the traditional devices rather than in attempts to de- 
velop new approaches; this trend has added to a cumu- 
lative tendency so that music teaching today is marked by 
a multiplicity of devices and techniques. 
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LOCAL-COSMOPOLITAN ORIENTATION forms of social structure with distinctive functional re- 
AND PARTICIPATION IN SCHOOL AFFAIRS quirements? How much security does the individual find 
in local and cosmopolitan reference groups when he com- 
(L. C. Card No. Mic 60-3836) pares their norms and standards with those of the social 
John Sutthoff, Ph.D. structure in which he participates? Do people start with 
Stanford University, 1960 a local orientation and acquire a cosmopolitan orientation 
with maturity and new experiences, or do people originally 
This study reports an analysis of participatory be- take as their referent the larger society and, with time, 
havior in school affairs. Drawing upon a concept from acquire an interest and attachment to the community in 
reference group theory developed by Merton and others, which they reside? The concept of local-cosmopolitan 
the thesis is proposed and tested that the local-cosmo- orientation appears to be a useful tool with which to answer 
politan orientation held by an individual is related to his these and other questions. 
participation in school affairs. The utility of the concept Microfilm $2.75; Xerox $4.60. 87 pages. 
of local-cosmopolitan orientation demonstrated in other 
research suggested its applicability for the analysis of 
lay participation in school affairs. 











Methods of the Study. A sample of 301 adults attend- ANALYSIS OF A PROGRAM FOR 
ing PTA meetings was interviewed by questionnaire. An THE IMPLEMENTATION AND EVALUATION 
index was devised to measure an individual’s local or OF A LANGUAGE ARTS CURRICULUM 
cosmopolitan orientation. Similarly, indices were de- 
vised to measure six aspects of significant lay participa- (L. C. Card No. Mic 61-813) 
tion in school affairs: (1) activity in organizational Dee Holden Wilkinson, Ed.D. 
affairs, (2) communicated interest in school affairs, University of Colorado, 1960 
(3) loyalty to the organization, (4) compliance to organ- 
izational policy, (5) pride in the local schools, and Supervisor: Professor Hubert H. Mills 
(6) knowledge of organizational policy. Two indices of 
participation, communicated interest in school affairs and This study was designed to describe devices used to 
pride in the local schools, were drawn from other studies implement a language arts curriculum and to evaluate 
and tested for reliability and validity. The index of ori- processes and outcomes in terms of the following: 
entation and four indices of participation met the criteria (1) teachers’ responses obtained from questionnaires, in- 
set by Guttman and Menzel for reliable scales. The two formal reports, and conferences, (2) observers’ reactions 
remaining indices of participation consisted of correlated to teaching procedures in classroom situations, and 
item pairs. All six indices of participation display sig- (3) pupils’ reactions to statements in a questionnaire and 
nificant correlation with at least one other aspect of to questions in standardized tests. 
participation. The following data-gathering devices were developed 
and used in the evaluation program: (1) inventory dealing 

The Findings. The major thesis of the study was con- with teachers’ attitudes toward the guide materials, (2) in- 
firmed. It was found that locals and cosmopolitans dif- ventory relating to the extent of use made of the curricular 
fered both in the form and the degree to which they materials, (3) a questionnaire to ascertain the effective- 
participate in school affairs. Locals are more likely than ness of the in-service education program, (4) a check list 
cosmopolitans to demonstrate loyalty to the organization of major goals of the development program, and (5) an 
and to be involved in organizational activities. Cosmo- observation record which contained sixteen principles re- 
politans demonstrate more communicated interest in lating to teaching and learning. 
school affairs; they were inclined to read more and to Eight classroom situations were set up for the purpose 
talk more about school affairs than locals. of studying the results of the modified curriculum in terms 

In addition, several characteristics of locals and of pupil academic achievement. Three situations dealt 
cosmopolitans identified in other studies were affirmed. with functional English for Spanish-speaking pupils in grade 
Compared with cosmopolitans, locals tend to be less nine; three with integrating literature, grammar and 
mobile; they have less formal education, particularly be- composition, and two with the problem of enrichment for 
yond college; they hold fewer professional positions; they potentially high achievers in grades eleven and twelve. 
have fewer organizational memberships; they belong to Statistical measures computed for analyzing the tabular 
more service clubs, but to fewer professional organiza- data included the following: (1) the median, (2) the inter- 
tions and hobby groups; and they subscribe to fewer news quartile range, and (3) the Spearman rho. The mean, 
and opinion magazines and to fewer daily newspapers pub- standard deviation, standard error, the t-test, and analysis 
lished outside the community. of covariance were employed in treating the experimental 
data. 

Implications for Further Study. The participants in From analysis of the data collected from questionnaires 
school affairs appear to be two kinds of people who engage dealing with attitudes toward and use of a curricular guide, 
in school activities in different ways with different motives. the following conslusions were drawn: (1) teachers did 
It is evident that if the schools are to encourage greater not value the guide as an aid for guiding learning activities 
participation, they must appeal to audiences who hold con- to the extent it was valued ‘as a source of objectives and 
flicting values and interests. Several questions can be as an aid in determining what to teach; (2) responses of 
raised pertaining to the relations of locals and cosmo- teachers as a group to statements in attitude inventory, 
politans to the social structure in which they participate. part one, administered in 1959, indicated a higher level of 
Do proportions of locals and cosmopolitans vary within acceptance of the guide than did their responses to the 
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same statements in 1958; and (3) the guide was used most 
for setting goals and establishing scope of content and 
least in guiding learning activities. 

Conclusions drawn from the classroom visitation pro- 
gram were that practices of teachers observed were more 
compatible with statements dealing with the appropriate- 
ness of the subject matter and the use of teaching aids 
than statements dealing with individualizing instruction 
and guiding teaching-learning activities. The principles 
were scored in the top one-third by the observers: (1) ap- 
propriateness of subject matter, (2) class activities 
directed toward established goals, and (3) the use of 
multiple aids and resources in teaching. The responses of 
the observers indicated the greatest divergence between 
practice and principle concerning the following statements: 
(1) involving pupils in self-evaluation processes, (2) recog- 
nition of and provision for individual differences, (3) teach- 
ing situations characterized by laboratory-type activities, 
and (4) employment of intra-class grouping. 

In terms of pupil growth and achievement, the modified 
curriculum did not result in greater gains in academic 
achievement in the basic skills for the Spanish-speaking 
pupils. However, there was a significant difference be- 
tween group gains in two situations in terms of mean 
scores on the Behavior Preference Record. This signi- 
fied greater growth in social skills and personal develop- 
ment for the groups included in the modified curriculum. 
Two groups included in the program to integrate subject 
matter made greater gains in academic achievement than 
did their matched classes. 

The results of this investigation point up the complexity 
of curriculum change approached from the development 
and implementation of curricular materials. It indicates 
a problem area of a possible variance between goals and 
operational procedures and presents some evidence that 
individuals may accept a principle or concept at the verbal 
level and not accept it at the practice level. 

Microfilm $3.65; Xerox $12.85. 282 pages. 


FORMULATING RECOMMENDATIONS 
FOR CURRICULUM IMPROVEMENT IN 
AN URBAN MULTI-HIGH-SCHOOL DISTRICT 


(L. C. Card No. Mic 60-6716) 


Hazlett Horace Wubben, Ed.D. 
Stanford University, 1960 


The problem involved the formulation of recommenda- 
tions for curriculum improvement in an urban multi-high- 
school district, the student population of which exhibited 
wide variations in socio-economic and racial-ethnic back- 
grounds. The method used in formulating the recommenda- 
tions was that of obtaining authoritative recommendations 
for the various subject fields of the high school curriculum 
from the literature and from specialists in these fields. 
These recommendations were submitted to subject field 
curriculum committees, composed of teachers, adminis- 
trators, and supervisors of the school district, for 
acceptance, rejection, or revision. The revised recom- 
mendations were compiled and consequences of the recom- 
mendations for the curriculum of the school district, the 
curriculums of the separate high schools, and the students 
in the schools were formulated. 

Major problems identified were the failure of either 





the authoritative or the revised recommendations to 
provide for students of low ability and those from lower 
socio-economic levels and the lack of balance in the cur- 
riculums for college-preparatory and vocational students. 

An evaluation of the method of formulating the recom- 
mendations was made in relation to two philosophical 
positions: (1) a “judgmental” position, based on revealed 
or discovered truths and absolute values, in which the 
curriculum is directed toward imparting these truths and 
values to students, and (2) an “experimental” position, 
based on relative truths and values, in which the curricu- 
lum is directed toward individual growth in personal 
problem-solving abilities. 

The principal advantages of the method from the judg- 
mental position were that the authoritative recommenda- 
tions were generally acceptable to the committees, and 
the final curriculum recommended is a good example of 
the combined judgments of subject-field authorities. The 
problems of the student of low ability and/or from lower 
socio-economic level and curriculum balance remain un- 
solved, however. Proposed solutions for the problem of 
the low-ability student were: (1) the addition of new 
courses and/or the adaptation of present courses, or 
(2) elimination of these students from school prior to the 
twelfth grade. Flexible scheduling was proposed as a 
solution to the problem of curriculum imbalance. 

The weakness of the method, from the experimental 
position, was that the emphasis in the curriculum re- 
mained on externally-structured, pre-determined subject 
matter which students should learn. Strengths of the 
method were: (1) attention was focused on the desirability 
of experimentation as a means of attempting to solve 
curriculum problems, and (2) problems were identified 
which might be solved best by a student-centered ap- 
proach to the development of appropriate curriculum 
goals and experiences. 

General strengths of the method included: (1) the pro- 
vision of a stimulus to improve the existing curriculum, 
(2) the total curriculum was examined and recurrent prob- 
lems identified, and (3) acceptance of the final recom- 
mendations by local curriculum workers. Weaknesses 
included: (1) the failure of the method to make clear to 
teachers and administrators the relationship of educational 
goals and the methods needed to attain these goals, (2) the 
tendency to categorize students into more or less rigid 
groups, such as “low-ability” or “college-preparatory,” 
and (3) the inability to resolve major curriculum issues, 
such as defining the purposes of the high school and re- 
lating these to the curriculum or deciding the relative 
emphasis to be given to general and vocational education. 

The major contributions of the study include: (1) the 
documentation of the limitations of the use of authorita- 
tive recommendations in separate subject fields as a sole 
basis for curriculum improvement, (2) the identification 
of the unsolved problems of curriculum imbalance and 
development of curriculum experiences for students of 
low ability and low socio-economic levels, (3) the demon- 
stration of the philosophical bases which underlie cur- 
riculum choices, and (4) the identification of the strengths 
and weaknesses of a particular method of curriculum 
research. 

While the study was made in relation to a specific 
school district, the problems identified and the solutions 
proposed should have general relevance for senior 
high schools. 

Microfilm $3.45; Xerox $11.95. 265 pages. 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 





ENGINEERING 


ENGINEERING, AGRICULTURAL 


LOADING OF RURAL 
DISTRIBUTION TRANSFORMERS 
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Landy Boyd Altman Jr., Ph.D. 
Iowa State University of Science and Technology, 1960 


Supervisor: Hobart Beresford 


The loading of distribution transformers has important 
effects on the adequacy, continuity and cost of electric 
service. If transformers are excessively loaded, voltage 
drops in the transformers result in low voltages at con- 
sumers’ meters, and heating causes an increased number 
of transformer failures. If transformers are lightly 
loaded, system investment and often line loss are in- 
creased. 

To load transformers properly, estimations or deter- 
minations of the consumers’ demands are required. Where 
a number of consumers are served from a single trans- 
former, as in urban areas, demand-energy consumption 
relationships or signal lamps on transformers have proven 
satisfactory for making these estimations. In rural areas 
where most consumers are served from separate trans- 
formers, these and other low-cost methods of estimating 
demands are not completely successful. 

This study was concerned with the development of a 
method of using multiple regression equations to estimate 
the demands of individual consumers. These equations 
expressed a consumer’s demand as a function of energy 
consumption and electrical equipment. Coefficients for 
the equations were calculated from data obtained from 
three separate samples of 197, 94 and 92 consumers which 
were located in central Iowa, western Iowa, and Montana. 
In the process of collecting these data, procedures were 
developed for selecting and metering the samples of con- 
sumers. In analyzing the data, instructions were de- 
veloped for advising computing laboratories of the required 
calculations. 

The most useful of the equations developed in this study 
was linear in form and had coefficients derived from the 
combined data of the three samples. This equation was 


¥ = 1.43X, + 1.38K, + 2.40X, + 1.83K, + 0.39X, + 0.42X, 


+ 0.0017X, + 3.28, where Y was the 15-minute demand of 
a consumer in kw., X, the number of ranges, X, the 
number of double-oven ranges, X; the number of quick- 
recovery water heaters, X, the number of clothes driers, 
X, the horsepower of silo-unloader motors, X, the horse- 
power of motors on direct-expansion bulk milk tanks, and 
X-,the kw.-hr. of energy used in the maximum month. All 
regression coefficients were significant at the 5-percent 
probability level with only one not significant at the 
1-percent level. The coefficient of determination of this 
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equation was 0.76 and the standard error of estimate 
1.23 kw. 

The use of multiple regression equations resulted in 
estimates of demands which were 31 percent more precise 
than demand estimates based on energy consumption alone. 
A more precise estimate of demand permits the loading of 
transformers more heavily without an increase in the 
probability of incurring problems with voltage regulation 
or transformer failure through overloads. 

Microfilm $2.75; Xerox $5.20. 104 pages. 


SOIL WATER DYNAMICS 
(L. C. Card No. Mic 61-476) 


Dan Zaslavsky, Ph.D. 
Iowa State University of Science and Technology, 1960 


Supervisor: Don Kirkham 


This thesis deals mainly with methods to solve the 
differential equations of steady potential flow with uniform 
and nonuniform conductivity. Application is made to 
problems of soil water flow but application to other trans- 
fer phenomena is equally possible. 

The general solution for the stream function in axially 
symmetric steady flow with uniform conductivity is intro- 
duced for the first time. Two specific boundary value 
problems are cited as an example. The first (after 
Kirkham, D. and C. H. M. van Bavel. Theory of seepage 
into augerhole. Soil Sci. Soc. of Amer. Proc. of 1948, 
13:75-83. 1949) is briefly discussed to demonstrate the 
orthogonality relations between the potential and stream 
functions and their usefulness. The second boundary value 
problem is for confined flow into a partially filled well. 
The process of solution is demonstrated in great detail. 
Different methods of approximation are discussed. The 
discussion leads to a general approximation method for 
flow in slightly curved media. The flow is solved as a 
two dimensional one and is adjusted by a correction factor 
to account for the curvature. 

Solutions are derived for steady flow with nonuniform 
conductivity for two dimensions and for three-dimensional 
axially symmetric flow, both the stream function and the 
potential function being given. Solutions are presented for 
a number of special conductivity patterns; many more can 
possibly be derived following the procedure shown. 

One big group of solutions, in terms of trigonometric 
and hyperbolic functions and Bessel functions of different 
order, applies to cases where the conductivity varies as 
a positive or negative integral or fractional power of the 
space coordinates. 

Another procedure leads to many useful solutions 
through transforming all flow equations into a form 
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resembling the Schrodinger wave equation. The transfor- 
mation into the Schrodinger wave equation leads also to 
the finding of asymptotically approximate solutions for 
many practical cases. Probably the most important con- 
sequence of this transformation is the possible use of 
many approximate methods and modern computing tech- 
niques which are available in mathematics and physics 
literature for the Schrodinger equation. 

The general process of fitting-the general solution to 
the boundary conditions is discussed. The different terms 
of the general solutions are different eigenfunctions which 
can be arranged in infinite series. The separate eigen- 
functions can be orthogonalized by a weight function. The 
latter is derived for all flow solutions. A specific bound- 
ary problem with nonuniform conductivity is solved as an 
illustration (results are not computed numerically). 

The stream function was derived independently without 
assuming a velocity potential. It is found that the condition 
of continuity, or conservation, is automatically implied by 
the existence of a stream function. The condition of 
irrotationality is arbitrarily imposed. 

Microfilm $2.75; Xerox $8.00. 175 pages. 
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FLOW AND TURBULENCE IN 
A STIRRED TANK 
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Columbia University, 1960 


Measurements have been made of the mean and fluc- 
tuating components of velocity of water in a fully baffled 
stirred tank, 11.5 inches in diameter and 12 inches high, 
equipped with a straight-bladed turbine 4 inches in 
diameter. The measurements were made using a photo- 
graphic method in which the exposure was adjusted so 
that the traces of lycopodium particles appeared as 
streaks in the pictures. Velocities were estimated by 
measuring the streaks. Confirmation of much of the 
photographic data was obtained using a Kiel impact tube. 
Both the mean velocity and the fluctuating components 
were found to be proportional to the impeller speed at all 
points. The proportionality of the mean velocity had been 
observed earlier but the observation on the fluctuating 
components is new. Eulerian correlation coefficients and 
also Eulerian scales of turbulence were calculated from 
the photographic data. It was found that the Eulerian 
scale was of the same order as the blade dimensions. 
This result was consistent with earlier measurements on 
the turbulence behind grids. 

Equations have been developed to describe the flow of 
energy and the conservation of angular momentum in the 
impeller stream of a stirred tank with a radial flow 
impeller and vertical baffles. These equations are inte- 
grated forms of the Navier-Stokes equations and the 
energy equation. They relate energy, angular momentum, 
and pressure to the mean and fluctuating components of 
velocity in the impeller stream. 





The equations derived are used with the photographic 
data on mean and fluctuating velocities to estimate the 
angular momentum at different radial sections of the tank 
and to calculate the flow of energy through these sections. 
The estimates are compared with more accurate values 
of the total torque and energy determined using a torque 
table. 

This comparison yielded the following results: 

1. Essentially all of the measured torque can be 
accounted for in the impeller stream. The impeller 
stream varies in thickness from approximately 3/4 inch 
near the blades to about 1-1/2 inches near the wall. 

2. Approximately 20 per cent of the energy supplied 
to the impeller is dissipated in the impeller itself, ap- 
proximately 50 per cent in the impeller stream, and the 
remainder in the rest of the tank. 

3. These proportions were confirmed using the fol- 


3/2 
lowing equation: € = Aq) 


where q?” = u 2+y 24w 2, sum of the mean squares of 
the velocity fluctuations 
L = Eulerian scale of turbulence as Rdx 


€ = Local rate of energy dissipation per unit 
mass of fluid 
R = Eulerian correlation coefficient 


Re — is 


yu? u.? 


u, and u, are values of a fluctuating component 
of velocity a given distance x apart. 


A = constant of proportionality. 
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DYNAMIC BEHAVIOR OF FIXED-BED PROCESSES 


(L. C. Card No. Mic 60-4977) 


Harry A. Deans, Ph.D. 
Princeton University, 1960 


Two mathematical models for the description of fixed- 
bed processes are developed and compared. The first, 
referred to as the differential balance model, is a pair of 
partial differential equations of boundary-value nature. 

It is derived from the equations of energy balance and 
continuity for an unbounded fluid, and has been used widely 
by previous investigators as a means of analyzing experi- 
mental mixing data for packed beds. The mathematical 
development of the second, or finite stage model, is the 
contribution of this thesis. The physical basis for the 
model is furnished by perfectly stirred tank analogs of a 
fixed bed in turbulent flow. The stage balances are con- 
sequently first-order, ordinary differential equations. 

After the two models are formulated mathematically, 
an analytical relationship between the one-dimensional 
forms of the respective balance equations is derived. 
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Axial and radial mixing experiments are then simulated 
on a digital computer using the finite stage model. The 
computer solutions are compared with published experi- 
mental results by means of the differential balance model 
and are seen to be in substantial agreement with experi- 
ment. It is shown that the longitudinal mixing observed 
in liquid systems may be reproduced by the stage model 
if a simple capacity effect is superimposed on its basic 
structure. 

Having been established as a valid representation of 
the packed bed environ, the stage model is used as a basis 
for the statement of a general tubular packed reactor 
problem. The means of accounting for such factors as 
volume change of reaction, variation of property values 
with dependent variables, internal pore diffusion and 
surface film transport as rate limiting steps, and multiple 
higher order reactions are discussed for both models. 
The reactor problem is simplified to exclude these factors 
while retaining the complications of non-linear coupling 
between heat and material balances, and heat transfer at 
the tube wall. 

The mathematical tractabilities of the two models are 
compared by means of the simplified problem. Some 
possible numerical techniques for solving the partial dif- 
ferential equations of the differential balance model are 
reviewed, and shown to suffer from various drawbacks. 
The stage model representation of the problem is solved 
numerically for an arbitrary set of parameters and time- 
independent boundary conditions. This steady-state solu- 
tion is then used as the initial condition for a transient 
problem. The inlet reactant concentration is step changed, 
and the outlet response of both concentration and tempera- 
ture is calculated as a function of time. An I.B.M. 704 
Digital Computer was used to perform the calculations. 

Finally, the utility of the finite stage model is dis- 
cussed in terms of experimental data analysis, design of 
tubular reactors and mass exchangers, and the control of 
complex fixed-bed processes. 
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MASS TRANSFER IN PACKED BEDS 
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The radial transfer of mass which occurs within a 
fixed-bed catalytic reactor was studied by the injection of 
carbon dioxide into an air stream flowing through a 
vertical cylindrical tube packed with catalyst support 
pellets. Samples of carbon dioxide and air were with- 
drawn at 24 to 51 radial positions within the bed above 
the point of injection of the tracer gas and these samples 
were analyzed with a thermal conductivity gas analyzer. 
The basic differential equation is 


a (Ee 25) 


8¢ 
a6 os 





where E is the effective diffusivity, @ is the relative dis- 
tance from the center to the tube wall, Dt is the tube 
diameter, and z is the bed height. This equation was 
solved with the aid of automatic computing equipment to 
obtain values of the Peclet group, Dpu/E, where D, is 
the pellet size. The complex radial variation of velocity 
and diffusivity makes this equation non-linear and ap- 
parently incapable of analytical solution. Its solution was 
effected by a semi-numerical method which involved the 
replacement of the differential equation by a set of 
homogeneous linear difference equations. These equations 
yielded eigen values and eigen vectors which expressed 
the characteristic radial variation of concentration, while 
the axial variation was obtained analytically. The form of 
the solution was , 


N 
C = 2 A,R,, exp(-4A,z/D;”) 
° 


where the A,, are constants determined by the condition 
that the eigen vectors be orthogonal, R,, are eigen func- 
tions depending upon radial position only, and A, are the 
eigen values determined by the boundary conditions. Two 
general procedures were used to obtain the Peclet number: 
(1) average values were obtained for a given bed by 
assuming that u/E was independent of 6; (2) point values 
at eight radial positions were obtained without the use of 
assumptions concerning the variation of u or E. In the 
first method, values were obtained directly from concen- 
tration data at one bed height; in the second method, a 
trial and error procedure was usually required together 
with concentration data at one bed depth. 

The research covered four pellet sizes from 5/32" to 
0.58", five mass velocities from 125 to 1500 lbs. /nr.-ft.’, 
and 2", 3", and 4" tube sizes. The pellet-to-tube size 
ratio varied from 0.039 to 0.175. 

Point values of the Peclet group were found to increase 
with radial position for large values of the ratio between 
pellet size and tube size. This variation was found to be 
in accordance with the empirical equation: 


Pe = 1.52 Re-°™ (8.0 + Fe™) 


where F increases and m decreases with D,/D,. Con- 
centrations calculated from Peclet numbers given by this 
equation fit the experimental data within the experimental 
error of 4%. The variation of point values of Peclet num- 
ber was also related to the internal void fraction 6 by the 
equation: 


Pe = 8.0 + 100(6 - 0.32) 


which was valid over 81% of the radius of the tube. This 
variation was interpreted in terms of a modified statistical 
theory and in terms of the Prandtl mixing length theory. 

Average values of the Peclet number were correlated 
by the equation 


Pe = 11.7 Re~°'™ [1 + 19.4(D, /Dt)?] 


where Re is a Reynolds number based on pellet size. 
These average values of the Peclet number were in gen- 
eral agreement with those obtained by other investigators. 
Both point and average values of the Peclet number were 
found to be in general agreement with estimates made 
of these groups from available heat transfer data. 
Microfilm $2.75; Xerox $7.60. 165 pages. 
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Eventually the reserves of petroleum oil will decrease 
to a level where other sources of oil, such as oil shales 
and subbituminous coals, will gain prominence. The 
processing of shale oil with ordinary petroleum refining 
techniques has been investigated, but little work has been 
done on utilizing the tars from the low-temperature 
carbonization of coals as a potential source of gasoline 
and other oil-type products. These coal tars differ from 
petroleum and shale oils in that they contain considerable 
oxygen in the form of tar acids. This investigation studied 
the fluid bed catalytic cracking of coal tar as a feasible 
refining process for removing this oxygen in order to make 
suitable oil products. 

The coal tar used for catalytic cracking was obtained 
by carbonizing Elkol subbituminous coal from Kemmerer, 
Wyoming, at 1000°F in a fluidized bed retort. A petroleum 
oil from a commercial refinery and also a shale oil were 
catalytically cracked for comparison with the results from 
coal tar. 

The coal tar, petroleum oil, and shale oil were cata- 
lytically cracked in a continuously regenerated fluidized 
bed reactor. The laboratory apparatus employed a liquid 
feed, nitrogen as the fluidizing gas, and a circulation ratio 
of one pound of catalyst per pound of feed. These condi- 
tions differ from a commercial unit which uses vaporized 
feed as the fluidizing gas and circulation ratios of 7 to 12 
pounds of catalyst per pound of feed. Filtrol natural clay 
and synthetic silica-alumina were used as cracking 
catalysts. Cracking temperatures were varied from 860° 
to 1000° F for the different runs, and a constant feed rate 
of one pound of feed per hour per pound of catalyst was 
used for most runs. 

All three feed stocks were catalytically cracked with 
similar results in the laboratory apparatus. The naphtha 
yields which were determined by an ASTM distillation of 
the products to 410° F were used to judge the effectiveness 
of arun. The naphtha yields for once-through conversion 
and comparable feeds were 10 wt.% for coal tar, 15 wt.% 
for shale oil, and 14 wt.% for petroleum oil. These yields 
are much lower than the naphtha yield of 45 wt.% reported 
for a commercial unit with petroleum oil. This was pre- 
sumably caused by the low catalyst circulation ratio used 
in the laboratory unit which allowed more carbon to be 
deposited on the catalyst in the reactor and thus made it 
less active than the catalyst in a commercial reactor. 

An operating temperature of 950° F gave the highest 
yield of naphtha for catalytic cracking the coal tar in the 
laboratory reactor. At this temperature approximately 
50 per cent of the oxygen in the coal tar was removed for 
once-through conversion. Also catalytic cracking de- 
creased the viscosities, specific gravities, and pour points 
of the liquid products over those of the feed. It is probable 
that cracking the coal tar under the more favorable condi- 
tions used in a commercial unit would give yields and 
products similar to those obtained with petroleum oil. 
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TRANSPORT OF GRANULAR OIL-SHALE 
INTO MULTIPLE FLUIDIZED BEDS 


(L. C. Card No. Mic 61-802) 


David Swarner Koons, Ph.D. 
University of Colorado, 1960 


Supervisor: Professor B. E. Lauer 


The utilization of fluidized solids techniques in a shale 
retort, which has a heat transfer surface separating a 
retorting zone and a combustion zone, offers one possible 
way to reduce the size of the two zone retort for a given 
throughput rate. A large heat transfer surface for sepa- 
rating the two zones can be formed conveniently by making 
a retort similar in style to a conventional vertical shell 
and tube heat exchanger, with the fluidized shale being 
retorted in one zone and the spent shale being burned in 
the other. Fluidization in multiple parallel tubes such as 
would be formed by such a unit is inherently nonuniform 
due to the falling pressure drop-flow characteristics of a 
fluidized bed with increasing fluidization gas velocity. 

The flow of shale and gas into multiple tubes presents 
a problem to which there may be several solutions. It 
was the object of this work to investigate some of the 
possible methods by which ground oil-shale might be con- 
veyed uniformly into parallel fluidized beds, and to select 
one promising method for experimental work leading to 
design data. 

Individual tubes leading from a common feed source 
with the solids flowing in dense phase in them were found 
to give satisfactory distribution of solids to each tube. 
The control of the solids flow rate in the feed tubes was 
accomplished by adjusting the size of the restrictive 
orifices in the outlets of the feed tubes, and by varying the 
carrier gas flow rate which, in turn, was dependent on the 
total pressure drop in the feed system. The restrictive 
orifices in the outlets also served to keep the solids in the 
feed tubes in the dense form found to be essential for 
control. ¢ 

Design equations were developed for the flow of -28+65 
mesh oil-shale and air uniformly through parallel feed 
tubes into what might constitute parallel tube fluidized 
beds. 

These design equations involved the following range of 
variables: 


Tube dimensions 
0.3 inch to 0.75 inch 
31.5 inches to 78.8 inches 


Inside diameter 
Length 


Pressure drop 2 to 15.5 pounds per 


square inch gage 
Solids flow rate 
Microfilm $2.75; Xerox $4.80. 94 pages. 
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HEAT TRANSFER AND THERMODYNAMICS 
IN THE CRITICAL REGION 


(L. C. Card No. Mic 60-6558) 


Lowell B. Koppel, Ph.D. 
Northwestern University, 1960 


Adviser: Professor J. M. Smith 


An apparatus was constructed for the determination of 
thermal properties and forced convection heat transfer 
coefficients in the critical region. Carbon dioxide was 
circulated through a horizontal 1/4 in. Inconel tube, with 
0.028 in. wall thickness, which also acted as a resistance 
heater. The tube was used as a flow calorimeter to meas- 
ure the enthalpy at pressures of 1050, 1071, 1100, 1125, 
1150, and 1200 psia, and at temperatures in the range 
65-120°F. These data were accurate to 1.0 Btu/lb. The 
entropy and isobaric specific heat were calculated from 
the observed enthalpy data. The results are presented in 
the form of p-H, t-S, and C,-t diagrams for carbon dioxide 
in the critical region (t. = 87.8°F, p. = 1071 psia). Ex- 
perimental data were not previously available for these 
properties, in the critical region. 

Heat transfer coefficients were determined by meas- 
uring the wall temperature and fluid bulk temperature at 
a point along the 18 in. test section of the tube. The range 
of variables was: 


Reynolds number: 30,000 to 300,000 
Fluid temperature: 65° to 120°F 
Pressure: 1071 to 1200 psia 

Heat flux: 20,000 to 200,000 Btu /ft?/hr 


It was observed that, if the fluid entered the tube above 
the transposed critical temperature, the heat transfer 
coefficient exhibited normal behavior. However, if the 
entering fluid were below the transposed critical tempera- 
ture, the heat transfer coefficient varied with length along 
the tube in an unusual manner, which frequently took one 
of two distinct forms: (1) an increasing coefficient after 
the entrance length, or (2) a relative maximum in the 
coefficient near the tube entrance. 

Because of the observed dependence of the heat transfer 
coefficient upon length, the problem was considered ana- 
lytically in two dimensions. The unusual property varia- 
tions, characteristic of the critical region, were accounted 
for in both the radial and axial directions. An equation for 
turbulent flow temperature profiles was developed by 
assuming that (1) a Jaminar sublayer exists in the im- 
mediate vicinity of the tube wall, and (2) the temperature 
distribution near the wall can be represented as a third- 
degree polynomial in the radial coordinate. The coeffi- 
cients were chosen to satisfy boundary and compatibility 
conditions, and the laminar flow energy equation in the 
limiting condition at the wall. No restrictions on the 
property variations were necessary. Experimental data 
were used with the equation to calculate the distance from 
the tube wall at which the local fluid temperature equalled 
the bulk temperature. It was found that, except near the 
tube entrance, the equation predicted a negligible effect of 
axial changes on this distance, and that this distance 
exhibited strong dependence upon the wall Peclet number. 

The condition of laminar flow was investigated ana- 





lytically. By assuming the radial velocity component to be 
zero, it was possible to integrate the energy equation 
numerically from the tube entrance to exit, with a tech- 
nique well adapted to a digital computer. The major 
advantage of this new solution over previous solutions is 
that it can be used with any form of physical property 
variation, as well as with constant physical properties. 
The results indicated an unusual dependence of the heat 
transfer coefficient upon axial distance, but were easily 
explained in terms of effects which are not present in the 
experimental turbulent flow tests. The general effect cf 
variable physical properties was to lower the heat transfer 
coefficients, and to flatten the radial temperature profiles. 
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SIMULTANEOUS HEAT AND MASS TRANSFER 
BY NATURAL CONVECTION 
IN LIQUID SYSTEMS 


(L. C. Card No. Mic 61-583) 


Rodney Alden Nelson, Ph.D. 
University of Minnesota, 1960 


Extensive analogue solutions were obtained of the 
equations representing similar flow along a vertical plate 
arising from simultaneous transport of heat and solute. 

Analogue solutions, along with an approximate solution, 
were obtained for similar natural convection flows arising 
from transport of a solute when the normal velocity at the 
surface is nonzero. 

Analogue solutions were obtained for similar natural 
convection from surfaces other than flat plates. 

The possibility of inverted flow in natural convection 
arising from simultaneous transport of heat and solute 
was recognized. An approximate solution to the boundary 
layer equations for vertical plates was derived which 
demonstrates the general features of this type of flow. 

The heat and solute transport from a sphere in a liquid 
system was determined experimentally, which together 
with previously determined values of heat transport from 
a sphere in air, gives experimental values for transport 
from spheres with the Prandtl, or Schmidt Numbers 
ranging from 0.7 to 1,000. 

Inverted flow during simultaneous heat and solute 
transport by natural convection was verified experi- 
mentally. 

Nusselt and Sherwood Numbers for simultaneous trans- 
port of heat and solute by natural convection in liquid sys- 
tems were determined experimentally. Results are 
presented for a wide range of the ratio of forces arising 
from temperature gradients and concentration gradients 
of benzoic acid in water. 
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A STUDY OF MASS TRANSFER 
FROM SINGLE BUBBLES 
DURING THE FORMATION PERIOD 


(L. C. Card No. Mic 61-662) 


John Charles Reed, Ph.D. 
The University of Wisconsin, 1961 


Supervisor: Associate Professor Edwin N. Lightfoot, Jr. 


An empirical and theoretical investigation was made of 
the factors influencing mass transfer during the formation 
period of single bubbles. From the bubble mechanics 
standpoint, an empirical equation was developed for the 
change of surface area with volume during the formation 
period and a semi-empirical] equation was obtained for the 
bubble volume at separation from the forming orifice. 
Utilizing these relationships a theoretical equation was 
developed for mass transfer through liquid-gas interface 
during the formation period. Due to interfacial turbulence 
caused by fluctuation of bubble volume inherent in the 
formation process, the actual mass transfer coefficients 
were higher than those predicted by the theoretical corre- 
lation. An empirical relationship was presented for these 
mass transfer coefficients but data scatter makes further 
experimental verification of this equation desirable. 
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EXTRACTIVE REACTION: 

I, BATCH KINETICS OF 
A HOMOGENEOUS ALCOHOLYSIS REACTION, 
II. TWO-PHASE ALCOHOLYSIS REACTION IN 
A CONTINUOUS STIRRED TANK REACTOR, 


(L. C. Card No. Mic 61-618) 


Glenn Arthur Sather, Ph.D. 
University of Minnesota, 1959 


It was desired to experimentally verify the applicability 
of a recently proposed theory of extractive reaction.” 
For this purpose the batch rate of the acid catalyzed 
alcoholysis of ethyl trifluoroacetate by n-hexyl alcohol 
was first investigated at several concentration ratios and 
temperatures. A kinetic expression based on an acyl- 
oxygen, bimolecular fission mechanism was developed 
which also takes into account the relative basicities of all 
reacting components. The experimental data are well 
correlated by this expression and also approximately by 
the usual simple second order equation. 

Experimental data on the same reaction operating in a 
continuous stirred tank reactor in an extractive reaction 
process where perfluoro-2-butyl-tetrahydrofuran is used 
as an inert solvent were obtained for various holding 
times, flow rate ratios, and concentrations. The graphical 
method proposed earlier”? was found convenient for com- 
paring theory to the performance obtained. The method 
was adapted to the problem by reducing the 5 components 
to a quasi 3-component system. 


1. Piret, E. L., Penney, W. P., and Trambouze, P. 
(in publication, A.I.Ch.E. Jour.) 





2. Trambouze, P., and Piret, E. L. (in publication, 
A.I.Ch.E. Jour.) 
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A THOROUGHLY STIRRED, MECHANICALLY 
FLUIDIZED CATALYTIC REACTOR. 


(L. C. Card No. Mic 60-5065) 


Ide P. Trotter, Jr., Ph.D. 
Princeton University, 1960 


A well mixed reactor for studying the kinetics of solid 
catalyzed vapor phase reactions is presented. Sucha 
reactor is desirable because the minimization or elimina- 
tion, if possible, of thermal and concentration gradients 
simplifies the determination of meaningful kinetic infor- 
mation. 

The reactor employs a thoroughly stirred, mechanically 
fluidized catalyst system in the form of an annulus held 
against a porous cylindrical wall by centrifugal force. 
Reactants flow radially inward through the porous wall 
into the catalyst bed and out. A multibladed agitator with 
wire mesh tips passing through the catalyst bed rotates on 
the axis of the annulus. It is designed to maximize cata- 
lyst mixing with a minimum of disturbance to bed uni- 
formity. Development leading to the selection of this 
agitation system is presented. 

Experimentally the principal finding is that degree of 
conversion is independent of agitation rate once sufficient 
energy is supplied to hold the bed in place, that is over the 
900 to 1100 revolutions per minute range studied. Hydro- 
dynamics of the catalyst bed is shown in principle to be 
negligibly influenced by reactant flow. Good thermal 
uniformity is indicated for a highly exothermic reaction. 
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STUDIES OF THE aca 
CATION EXCHANGE SYSTEM Fe -H* 


(L. C. Card No. Mic 60-5980) 


Ramesh Chander Vasishth, Ph.D. 
University of Washington, 1960 


Chairman: Morton M. David 


A study has been made of cation exchange in a tri- 
valent-univalent system, Fe -H using Dowex 50, X-8. 
Both equilibrium and rate studies were included. 

The equilibrium data was obtained over a wide concen- 
tration range of 0.05 to 2.0 total solution normality. Initial 
equilibrium studies were made with nitrate solutions. 
However, these solutions were found to complex appre- 
ciably in certain concentration ranges, and the investiga- 
tions were therefore extended to perchlorate solutions, 
which do not complex. A fixed bed method was used for 
the equilibrium studies, in which a known weight of the 
resin was equilibrated by passing a solution of desired 
composition over the resin bed until equilibrium was 
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reached. The amount of iron on the resin was then ob- 
tained by eluting it with acid and analysing the effluent for 
iron content. 

For both systems the results of equilibrium investi- 
gations indicate that the equilibrium is highly in favor of 
iron adsorption. For the nitrate solutions in the concen- 
tration range 0.4 N to 2.0 N and C/C, less than 0.6, the 
equilibrium data can be correlated by equations based upon 
the law of mass action. For the concentration range 0.4 N 
to 0.6 N the data is represented well with a value of the 
equilibrium constant K of 18.5, and for more concentrated 
solutions by a value of K of 2.5. In very dilute nitrate 
solutions and solutions containing a large proportion of 
iron to hydrogen, complex ion formation takes place, 
resulting in an abnormally high uptake of iron. Evidence 
for the formation of complexes in these concentration 
ranges was obtained by analysing the resin phase for 
equilibrium nitrate content. 

In contrast to the nitrate solutions the perchlorate 
solutions do not form any measurable amounts of com- 
plexes, and consequently equilibrium data for the perchlo- 
rate solutions shows a normal behavior over the entire 
concentration range. The data for this system has been 
correlated by the law of mass action. A value of the 
equilibrium constant K of 2.0 expresses the entire data 
for perchlorate solutions with an average deviation of 
only 2.5%. 

No activity data was available for iron solutions, and 
accordingly concentrations were used in determining the 
equilibrium constant. 

Since perchlorate solutions do not form complexes, 
these were used for the kinetic studies. The rate studies 
were confined to concentrated influent solutions which 
were 0.5 N to 2.0 N in iron content. A fixed bed experi- 
mental method was used. It consisted of passing upflow 
an iron solution of desired strength through a resin bed 
in the hydrogen form at a controlled flow rate. Flow rates 
of 5 ml./min.sq.cm. to 45 ml./min.sq.cm. and bed depths 
of 25 cm., 45.5 cm. and 60 cm. were used. Small effluent 
samples were collected during the run and analysed for 
iron content. The breakthrough curves so obtained were 
compared with appropriate mathematical solutions. The 
later 80% of the curves (C/C, greater than 0.2) were found 
to agree well with a semi-empirical solution presented by 
Vermeulen (74). This solution is based upon irreversible 
equilibrium and solid diffusion as the rate controlling 
step. On the basis of this agreement it has been concluded 
that the major resistance to mass transfer for the studied 
case lies in the solid phase. Reasonably constant values 
of the internal mass transfer coefficient, kps, were ob- 
tained for all the runs. Back calculations show that a 
single average value of k,s = 33, 1/hr. can be used to 
predict the major part of the breakthrough curves. 

The first part of the breakthrough curves has been 
shown to depend upon longitudinal mixing, and no mathe- 
matical solution is available to predict this part of the 
breakthrough curves. However, extrapolation of the curves 
calculated between C/C, of 1.0 and C/C, of 0.2 back to 
C/C. of 0 agrees very well with the experimental curves. 
This method is therefore suggested for predicting the 
whole breakthrough curve. 

Three regeneration runs were made with 1.96 N 
perchloric acid. These runs show that the resin can be 
regenerated with strong acids. Unfortunately no rigorous 
mathematical solution is available for this case, and the 





data did not agree very well with an approximate solution 
presented by Heister et al (30). 
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ATOMIZATION IN 
HIGH VELOCITY AIR STREAMS 


(L. C. Card No. Mic 60-5840) 


Malcolm A. Weiss, Ph.D. 
Columbia University, 1958 


An experimental study was made of the drop size dis- 
tributions resulting from spraying liquids into large air 
streams of sustained high velocity. The intent was to 
simulate fuel injection in turbojet afterburners and in 
ramjets; a knowledge of the drop sizes obtained would help 
in the design of jet engines and their fuel systems. 

In the tests, a molten synthetic wax was injected along 
the axis of an air duct 6 inches in diameter. Wax and air 
temperatures were always equal! to prevent ambiguity 
about temperature (and fluid properties) while drop 
breakup was still occurring. Downstream, a probe was 
used to withdraw a sample of air and droplets. The probe 
could be fixed locally or could move on a traverse path 
across the sampling plane. Air entered the probe iso- 
kinetically; inside, the stream was cooled and the wax 
droplets were frozen. The probe was proved to give a 
representative sample of the spray by several techniques. 
One was microscopic examination of the solid droplets 
(there was negligible distortion); another was collection 
of “sprays” of solid particles (the analyses were the same 
for samples fed and collected). 

The collected particles were analyzed by sedimentation 
in air in the Micromerograph, a commercial analyzer. 
(Sieves were used to classify particles larger than 150 
microns.) For calibration, the images on enlarged photo- 
micrographs of eleven spray samples were sized and 
counted. The calibration showed that the sedimentation 


“mass median diameters had a standard deviation of less 


than 8% from the photomicrographic diameters. 

Actual studies of atomization variables concentrated 
on the sprays from simple cylindrical tube injectors. The 
variables studied and the approximate ranges covered 
were: relative velocity between air stream and liquid jet 
(V, 200 to 1000 ft./sec.), air density (9,4, .046 to 0.26 
lb. /ft.°), injector inside diameter (D, 3/64, 3/32, and 
3/16-inch), liquid injection velocity (v, 4 to 100 ft./sec.), 
liquid viscosity (u;, 3.3 to 11.3 centipoises), and mass 
median diameter (X, 19 to 118 microns). The results 
were summarized by the following proportion: 


X ~V~ 154 2-16 y-08 1,7 34 (1 + .05/pa) 


This can be written dimensionlessly by including three 
properties not varied significantly (air viscosity, ua, 
usually .023 centipoises; surface tension, 91, usually 
22.0 dynes/cm.; and liquid density, py, usually 0.828 
gram/cm.’): 


(Xeav') eee (Yun) (1 . 10°pa) (Pes VVOLEA )* 
Eee “1, PL My 

For the 101 runs made with simple tubes, this equation 
(with all variables in consistent units) correlated observed 
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median diameters with a standard deviation of about 10%; 
the errors were somewhat larger for the smallest in- 
jector at the lowest relative velocities. Injecting co- 
stream rather than contrastream had no effect on drop 
size at a given relative velocity. 

Sprays from fixed orifice hydraulic nozzles, variable 
orifice hydraulic nozzles, and pneumatic nozzles were 
also studied. Properly designed pneumatic nozzles pro- 
duced the smallest drops at all main duct air velocities. 
Variable area nozzles usually gave finer sprays than fixed 
area nozzles; of the latter, a small hollow cone design 
performed best. At low relative air velocities, the small- 
est median drop from a hydraulic nozzle was about half 
the diameter of drops from simple tubes. At high relative 
air velocities, only the pneumatic nozzles produced drops 
smaller than simple tube drops by as much as 15%. 

The upper-limit equation (a modified log-probability 
equation which assumes a maximum drop size) was used 
to fit the entire drop size distribution for each run in this 
study. Differences between observed and equation- 
predicted volume percentages (at any diameter) averaged 
less than 4% in over 96% of the runs. 
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A STUDY OF SOME OF THE VARIABLES 
OF CONSOLIDATION THEORY AS APPLIED 
TO VERTICAL SAND DRAIN DESIGN 


(L. C. Card No. Mic 61-554) 


M. Anandakrishnan, Ph.D. 
University of Minnesota, 1960 


This study attempts to evaluate the theory of sand 
drains with proper considerations to the several factors 
and their possible variations and checks this by utilization 
of field data from an actual project of Minnesota Highways 
Department. 

The principal basic soil property coefficients investi- 
gated are of 1. permeability 2. compressibility and 
3. consolidation. Shear strength and stability aspects 
are briefly examined. The effects of basic soil properties 
and assumptions on the settlement characteristics of the 
foundation soil are examined in detail based on original 
solutions of Barron and Carillo and the refinements sug- 
gested by Schiffman. The theoretical settlement values 
are compared with the settlement values from the actual 
project. 

The permeability tests were conducted using the con- 
solidometer as permeameter, with heads up to 190 cms 
and with samples of 1-inch and 5-inch thicknesses. The 
results show that (i) the logarithm of coefficient of per- 
meability decreases linearly with the void ratio at lower 
ranges of voids ratio and deviates from the straight line 
relation at higher voids ratio and (ii) coeffieient of per- 
meability decreases with the decrease in head causing 
flow. The trends are examined in the light of Schmid’s 
concept of boundary layer of soil particles. Also the 





coefficient of permeability by direct tests is always higher 
than those obtained indirectly from consolidation tests. 

The coefficient of compressibility decreases with 
increased loads, rapidly at lower loads and slowly at 
higher loads. 

The coefficient of consolidation, assumed as constant 
over a single load range, varies with applied load, with 
lower values in the vicinity of preconsolidation load. Its 
value varies widely depending on choice of the following 
methods: (i) from average direct permeability (ii) from 
end permeabilities by direct test, (iii) choice of value of 
coefficient of compressibility (iv) from semi-log plot of 
time-settlement curves (v) from square root plot of time- 
settlement curves. Its value is not a constant over a 
single load range but varies with decrease in excess pore 
pressure (i) in low-high-low pattern A or (ii) steadily 
decreasing pattern B. The pattern B confirms the theory 
advanced to show the effect of gas on coefficient of con- 
solidation. However, the gas theory does not explain 
pattern A. 

The laboratory experiments using sand drains confirm 
the effectiveness of sand drain in accelerating consoli- 
dation. 

Typical values of variation in rates of settlement for 
different thicknesses of soil and different values of coeffi- 
cient of consolidation are shown. The vertical sand drains 
are of very little value for thicknesses of soils less than 
the spacing of drains. 

Comparative effects of assumptions regarding soil 
properties, procedures and loading show that the predicted 
residual settlements can vary from .065 ft. to 1.256 ft. for 
a given soil condition. The theoretical rates of settlement 
agree with the low rates of settlement of the actual proj- 
ect. The higher rates of settlement obtained in the project 
are attributed to presence of sand seams. 

Shear strength by laboratory tests increases with 
consolidation. The stability computations for the pro- 
posed fill before consolidation show a minimum factor of 
safety of 0.95 and compare favorably with the performance 
of the test fill. 

An examination of the effects of smear on the rates of 
consolidation with different values of smear factors shows 
that the smeared zone contributes to considerable reduc- 
tion in rates of settlement. 

This study demonstrates the variations in assumptions 
and their limitations and total effect on predicting final 
settlements in a sand drain project. For any refined 
theoretical or laboratory study such as to determine the 
horizontal coefficient of permeability, effect of gas, 
boundary layer and model experiments, these limitations 
have to be taken into account. 
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A STUDY OF SHEAR IN 
REINFORCED CONCRETE BEAMS 
SUBJECTED TO A TRUE UNIFORM LOAD 
AND AXIAL TENSION 


(L. C. Card No. Mic 60-6726) 


Elvin Joseph Dantin, Ph.D. 
Stanford University, 1960 


Reinforced concrete, like other structural materials, 
has been the subject of extensive experimental and ana- 
lytical research and the past sixty years have witnessed 
a steady advance in knowledge of behavior of reinforced 
concrete members under symmetrical static loads. The 
problem of predicting the behavior and load at failure of 
reinforced concrete beams which fail in flexure has been 
largely solved. The problem related to shearing stresses 
of plain and reinforced concrete members has been inves- 
tigated in considerable detail. A large number of field and 
laboratory investigations containing well over 1000 beam 
tests has been reported on the basis of which quantitative 
knowledge has been gained. However, limited information 
is available for members subjected to a combination of 
bending and axial loading. 

The writer presents an extensive survey of the studies 
that have been made on shear in reinforced concrete 
beams. 

Thirty reinforced concrete beams with the same cross 
section and steel areas were tested in two series. SeriesI 
consisted of 11 beams subjected to a uniform load. Se- 
ries II consisted of 19 beams subjected to a combination 
of an axial load of twenty kips and a uniformly distributed 
load. All beams were tested on a six foot span. 

An improved method of applying a uniform load to con- 
crete beams is introduced. The uniform load was trans- 
mitted to the concrete beam through a confined rubber 
jacket subjected to air pressure. 

Loads were transmitted to the specimens in increments 
of five pounds per square inch. Deflections at mid-span 
and strain readings on the compression and tension rein- 
forcement were recorded for each increment of load. 

Load at first diagonal tension cracking and load at com- 
plete collapse of each specimen were recorded. 

The axial load was applied to the specimens of Series II 
by the use of a hydraulic jack mounted on a tensioning 
frame. The axial load was applied in increments of five 
kips up to twenty kips. Strain readings were observed on 
the tension and compression reinforcement for each incre- 
ment of loading. The effective tension transmitted to the 
concrete cross section was determined by the transformed 
area method. 

The experimental results were correlated with the 
existing theories of failure. These strength theories were 
modified to apply to concrete. Comparison of test results 
with the maximum stress theory, the maximum shear 
theory, the maximum strain theory, the maximum energy 
theory, the maximum distortion-energy theory, Griffith’s 
Theory of Flaws, and the internal friction theory indicated 
that none of the theories is applicable as a criterion for 
shear failure in concrete. 

The test results were correlated with an interaction 
equation developed by Sidney Guralnick. This equation, 
Equation (3-14), was used to predict the shear at first 
cracking load. Test results indicated satisfactory agree- 
ment with the interaction equation. 





Ve . Ve lor b/Qmax 


(3-14) 


Where V, is the shear on the section at first crack; Igr is 
the gross moment of inertia; b is the thickness the beam 
at the centroidal axis, Qmax is the first moment of the 
gross concrete area above or below the centroidal axis. 

The writer presents an extensive study of the octa- 
hedral normal and shearing stress as a criterion for 
shear failure in concrete beams. The octahedral normal 
and shearing stresses were calculated for each specimen 
tested and correlated with an equation derived by Bresler 
and Pister. This equation is expressed as 


vo/fd = 1.15 (£, 41) + 0.087 


Where v,, and f, are the octahedral shearing and normal 
stresses and f, is the compression strength of concrete. 
A plot of the test results defined the lower limit of the 
curve very well. 

A statistical study of the first crack load, ratio of first 
crack loads to compression strength of concrete, ultimate 
load, ratio of ultimate load to compression strength of 
concrete is presented. The normal distribution and first 
asymptotic distribution of the variables are compared for 
the eleven beams without axial tension, nineteen beams 
with axial tension, and a combination of the thirty beams 
with and without axial tension. 

The statistical study indicates that the variations 
appear to be normally distributed. The extremal plots 
indicate that the crack or maximum flaw theory does not 
fit very well. The magnitude of experimental error, coef- 
ficient of variation, indicates a probable error in fit with 
the derived theory. 

Microfilm $2.75; Xerox $8.60. 187 pages. 


BEHAVIOR OF FLEXIBLE VERTICAL PILES 
SUBJECTED TO MOMENT, SHEAR, 
AND AXIAL LOAD. 


(L. C. Card No. Mic 61-108) 


Melvin Thomas Davisson, Ph.D. 
University of Llinois, 1960 


The research described herein concerns the behavior 
of embedded piles which are subjected to moment, shear, 
and axial loads at the ground surface. Both experimental 
and analytical research is described. A comprehensive 
review of the literature concerning laterally loaded piles, 
beams on elastic foundations, and values of the modulus 
of subgrade reaction (k) was carried out. 

The literature review revealed that the theory gen- 
erally applied to the flexure of an embedded pile is the 
well known beam on elastic foundation theory, where the 
foundation is assumed to be a bed of springs with a stiff- 
ness k. Most of the available solutions are for a constant 
value of k. A few solutions are available for a linearly 
varying k, but they do not include an axial load term. The 
problems of laterally loaded piles are greatest where k is 
zero at the ground surface, and increases linearly with 
depth. An electronic analog computer was found to be a 
versatile tool for solving the governing differential equa- 
tion of the soil-pile system. It was found, that the moment 
of inertia of the pile cross-section, the axial load on the 
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pile, and k could all be varied arbitrarily with respect to 
the pile length. Furthermore, by successive application 
of the elastic soil-pile solutions, it is possible, in addition, 
to let the value of k at any point along the pile vary with 
deflection. Non-dimensional solutions are given for a 
variation of k starting from zero at the ground surface 
and increasing linearly with depth; an axial load term is 
included. Buckling loads were determined for various end 
conditions and non-dimensional lengths. It was found that 
when the axial load exceeds 10 to 20 per cent of the criti- 
cal axial load, errors of 100 per cent or more may occur 
if the axial load is neglected. 

Several laterally loaded pile tests have been performed 
since the year 1880. Tests that would give quantitative 
information concerning the stiffness of the soil were not 
available until the year 1948. However, the earlier tests 
present an important picture of the behavior of laterally 
loaded piles in various soil types. Soil stiffness values 
were determined whenever possible, otherwise only the 
qualitative behavior was reviewed. 

The results of several laterally loaded pile tests are 
presented for the first time. The tests represent several 
soil types, namely, river silt, loess, and sand. Values for 
the soil stiffness were determined for each test. The 
results of lateral load tests on drilled in piers embedded 
in sand are also presented. Two tests wherein buckling of 
the piles occurred are available. The first test was ona 
long, steel, H-pile, embedded in river silt, which failed by 
buckling during a vertical load test. The second buckling 
test was on a group of four timber piles embedded in bay 
muds and sands. The remainder of the test data that are 
reviewed are available in the literature. 

It was concluded, that the zone of soil adjacent to the 
ground surface, exerts a decisive influence on the behavior 
of a laterally loaded pile. Therefore, investigation of the 
soil adjacent to the ground surface, with respect to the 
magnitude and variation of k, is recommended for various 
soil types. It was further concluded that k varies from 
zero at the ground surface and increases linearly with 
depth for granular soils and for normally loaded silts and 
clays. Furthermore, k is nearly constant with depth for 
preloaded clays, for loess, and perhaps for compact silt, 
but it is either zero, or has a very low value, near the 
ground surface. 

Microfilm $2.75; Xerox $7.00. 150 pages. 


RESPONSE OF ARCHES UNDER 
DYNAMIC LOADS 


(L. C. Card No. Mic 61-118) 


Richard Theodore Eppink, Ph.D. 
University of Iliinois, 1960 


This thesis is concerned with the analysis of the be- 
havior of arch structures under dynamic loads. A numeri- 
cal procedure is described for the computation of the 
dynamic response of arches subjected to transient forces 
for both the elastic range of behavior and for the range 
approaching failure. The problem is analyzed approxi- 
mately by replacing the continuous arch by a framework 
consisting of a series of rigid bars and flexible joints. 

The actual distributed mass of the structure is lumped as 





a series of point masses at the joints. The method is 
applicable to arches having any shape and any distribution 
of mass and stiffness. For the analysis of the response 
of the structure in the inelastic range, the cross-sectional 
area of the arch is approximated by two flanges connected 
by a thin rigid web. The resistance of each flange is 
represented by a bilinear stress-strain diagram. The 
equations of motion for the analogous framework are 
solved by use of a step-by-step method of numerical 
integration. 

Included in the thesis are descriptions of computer 
programs which have been prepared for use on the ILLIAC, 
the high-speed electronic digital computer of the Univer- 
sity of Ilinois. Two general classes of problems can be 
investigated with the aid of these programs: (a) Circular, 
elastic arches subjected to a uniform all-around pressure 
having any timewise variation that can be approximated 
by a series of straight lines, and (b) arches of arbitrary 
shape subjected to a triangular moving pressure. The 
latter program can be used to evaluate the response in 
both the elastic and post-elastic ranges of behavior. 

The computer programs have been used to obtain 
numerical] solutions for the response of two-hinged circu- 
lar arches for a range of the parameters involved. These 
results were obtained for (a) a uniform all-around pres- 
sure with a timewise variation represented by a triangle 
with an initial peak and (b) a triangular moving pressure. 
While most of the results are for response in the elastic 
range of behavior, a few solutions investigate response 
into the post-elastic range of behavior. The cross-section 
and mass per unit length of the arch are considered to be 
constant. Although limited in number, the numerical 
solutions cover a wide range of the parameters involved. 
The major factors investigated are the load parameters 
and the arch parameters. The former include the duration 
of the pressure pulse, the magnitude of the peak pressure 
as compared to the critical pressure, and, for the moving 
pressure solutions, the velocity of the pressure front. 
The latter include the geometric and physical properties 
of the arch. In addition, the effect of an initial out-of- 
roundness is examined for a uniform all-around pressure 
pulse. Microfilm $2.75; Xerox $7.80. 168 pages. 


THE ANALYSIS OF HIGH TEMPERATURE CREEP 
IN SHALLOW DOMES 


(L. C. Card No. Mic 61-123) 


Johan Anton Friedericy, Ph.D. 
University of Tlinois, 1960 


This study is concerned with the analysis of the de- 
formation behavior as a function of time of a shallow 
spherical shell subjected to axially symmetrical loads 
and to high temperatures which cause creep. The tem- 
peratures are assumed to be constant throughout the shell 
such that no temperature stresses are developed. Also, 
it is further assumed that the temperatures remain con- 
stant in time as the dome creeps. 

The resistance of the shell to loading (i.e. by direct 
thrust and bending) is considered to be taken by two 
membranes (face sheets), which are allowed to translate 
in the meridional direction at different rates with respect 
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to each other, but which maintain a constant separation 
from each other when deflected radially. Between the face 
sheets is a light-weight core of constant thickness which 
is assumed to carry the radial shear. 

The face sheets are composed of a given material, 
which obeys the following simplified uniaxial creep law, 


de 1 do. g\n 
a7 EE @* 


The two-dimentionality of creep flow in the problem is 
accounted for by the Tresca condition. 

A numerical analysis of this problem has been de- 
veloped. The problem is made discrete by dividing the 
shell into a network of beams, for which the stress-strain 
and load-deformation relationships are established, and 
by dividing the time coordinate into small intervals. Using 
displacement coordinates, stresses and displacement are 
computed as a function of time by a step-by-step proce- 
dure in combination with a relaxation procedure. In each 
time interval the beams are released at one end and then 
allowed to creep according to average strains due to con- 
stant stress intensities of the beginning and end of the 
interval. Continuity at the joints is restored by the re- 
laxation procedure. The step-by-step procedure is based 
on Shanley’s hypothesis regarding creep. In the relaxation 
procedure, which employs distribution-, carry-over-, and 
stiffness-factors, as in the Cross moment distribution 
method, resultant forces in the beams due to radial deflec- 
tions are adjusted until they are in equilibrium with the 
applied concentrated forces at the node points. 

The procedure has been programmed for the ILLIAC 
by which numerical results for stresses and deflections 
can be obtained at regular time intervals as the dome is 
in the process of creeping. Excessive stress rate in- 
creases with respect to time or failure of the relaxation 
method to converge are the criteria used for the detection 
of shell buckling. This program is flexible so that shells 
subjected to different conditions such as temperature 
level, geometry, loading, and material properties can be 
investigated. With the aid of this program numerical 
results have been obtained for a number of illustrative 
cases. Microfilm $2.75; Xerox $3.60. 65 pages. 


DYNAMIC RESPONSE OF THREE-SPAN 
CONTINUOUS HIGHWAY BRIDGES 


(L. C. Card No. Mic 61-148) 


Tseng Huang, Ph.D. 
University of linois, 1960 


The purpose of this investigation was to study by 
analytical means the dynamic behavior of three-span 
continuous highway bridges when traversed by heavy 
vehicles. In this study the bridge has been treated as a 
continuous beam and a vehicle has been represented by a 
load unit having either one, two, or three axles. This 
work included: (a) the development of a general method 
of analysis; (b) the preparation of a computer program 
for use on ILLIAC, the high speed digital computer of the 
University of Dlinois, so that numerical solutions can be 
obtained conveniently; (c) the application of the computer 
program in the solution of specific problems; and (d) a 





study, based on the numerical results obtained, of the 
effects of the various parameters entering into the 
problem. 

In the analysis, the distributed mass of the beam is 
replaced by a series of point masses, but the flexibility of 
the beam is considered to be distributed as in the actual 
system. A vehicle of the tractor-trailer type is idealized 
as two interconnected rigid, sprung masses. Each axle 
is represented by two springs in series and a friction 
mechanism. The two springs account for the elastic 
properties of the suspension system and the tires, while 
the friction mechanism accounts for the effect of friction 
in the suspension system of the vehicle. The differential 
equations governing the motion of the bridge-vehicle com- 
bination are formulated in general terms. They can be 
applied to the analysis of continuous bridges of any number 
of spans, as well as of simple-span or cantilever bridges. 

The ILLIAC program was developed for three-span 
continuous bridges having a uniform cross section and 
equal side spans, and for a load unit having a maximum of 
three axles. The program can handle various combina- 
tions of the parameters, such as the stiffness and weight 
characteristics of the different parts of the load unit and 
the bridge, damping in the bridge, and friction in the 
vehicle suspension. The roadway surface is considered 
to be horizontal and smooth; however, it will be possible 
to account for the effects of surface irregularities by the 
addition of a subroutine which defines the deviations from 
a horizontal line. 

The dynamic effects studied include the interacting 
forces between the vehicle and the bridge, four reactions, 
moments over the interior piers, and moments and deflec- 
tions at the center of the center span and at a selected 
point in each side span. Numerical solutions have been 
obtained primarily for smoothly moving loads. The vari- 
ables investigated include the speed of the vehicle, the 
weight of the vehicle relative to the weight of the bridge, 
the ratio of the natural frequencies of the vehicle and the 
bridge, and the number of axles for the load. The effects 
of initial oscillation of the vehicle, damping in the bridge, 
and friction in the vehicle suspension were also explored. 

Microfilm $2.75; Xerox $8.20. 180 pages. 


TRIANGULAR BRACKET PLATES 
WITHOUT DIAGONAL EDGE STIFFENERS 


(L. C. Card No. Mic 61-665) 


Charles Gerald Salmon, Ph.D. 
The University of Wisconsin, 1961 


Supervisor: Professor Willard S. Cottingham 


Triangular plates which are used in structural steel 
applications as brackets supporting various types of loads 
are analyzed as to their elastic stability and their load 
carrying capacity. The right triangular plate having its 
hypotenuse free of all restraints is analyzed for the lower 
and upper bound cases of support along its loaded and 
supported edges; both edges simply supported providing 
the lower bound of carrying capacity, and both edges 
fixed, or clamped, providing the upper bound of carrying 
capacity. Ratios from 0.25 to 4.0 for the loaded leg to the 
supported leg have been investigated. 
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For solution, a little used feature of the Rayleigh-Ritz 
energy method was employed. This feature is that the 
conditions of equilibrium need not be satisfied by the 
original displacement expressions, but only the boundary 
geometry requirements, i.e. displacements and slopes, 
must be initially satisfied. For certain kinds of expres- 
sions, the minimizing of the strain energy automatically 
satisfies all equilibrium conditions consistent with the 
minimum conditions placed on the geometry at the 
boundaries. 

Since the stress variation in triangular bracket plates 
is neither uniform nor of a known regular pattern, dis- 
placements were used entirely in the energy expressiois. 
The independent variable was the deformation of the loaded 
edge in the plane of the plate. Large deflection theory was 
used to determine the loaded edge deformation at which 
elastic buckling was imminent. This was obtained by 
varying the loaded edge deformation until the buckled dis- 
placement just vanished. 

The expressions used for the three co-ordinate dis- 
placements are double power series functions satisfying 
the conditions of geometry at the two supported edges, but 
not the equilibrium conditions. Nor do the expressions 
satisfy inherently the free condition along the diagonal 
edge. Specifically, a maximum of ten terms was used for 
each of the two co-ordinate displacements in the plane of 
the plate, while a maximum of four terms for the buckled 
displacement perpendicular to the plate was used. 

A large number of specific plate sizes were investi- 
gated and a stability parameter, a/h, length of loaded side 
to the thickness, was found from which the critical stress 
could be determined. The critical stress can be expressed 
as Oc; = K / (a/h)’ for any given ratio a/b, loaded leg 
to supported leg. Values of K were determined for ratios 
of a/b from 0.25 to 4.0 for both the upper and lower bound 
edge conditions. 

The accuracy of the approximate solution, which the 
energy method provides, was established by comparing the 
boundary stresses determined from the displacement 
equations with those necessary to satisfy equilibrium. 
Also, the solutions using different numbers of terms are 
compared. Accuracy sufficient for most practical design 
uses was considered to have been obtained for a/b from 
0.50 to 2.0. 

A suggested design procedure is presented for struc- 
tural steel, and design charts for simplified use have been 
prepared. Microfilm $2.75; Xerox $9.00. 200 pages. 


ENGINEERING, ELECTRICAL 
STUDIES ON MILLIMETER 

WAVE GENERATION 
(L. C. Card No. Mic 61-136) 


Basil Wahid Hakki, Ph.D. 
University of Illinois, 1960 


The object of this report is to propose, analyse, and 
evaluate new methods for the generation of coherent elec- 





tromagnetic radiation in the low millimeter and submilli- 
meter range. The report is divided into two parts. 

Part I is concerned with harmonic generation in non- 
linear media. Maxwell’s equations are solved for a me- 
dium which is characterized by a scalar linear permea- 
bility but a permittivity which is a scalar function of the 
electric field intensity. Two methods are used to solve 
the quasi-linear vector wave equation: the perturbation 
method, and the iterative method. The results obtained 
from both methods agree. 

Part II is concerned with self-excited oscillators. The 
Cerenkov radiation of a bunched beam is analysed in two 
slow-wave structures: dielectric tube waveguide and 
plasma rod waveguide. For the same operating conditions 
Cerenkov radiation in a dielectric tube waveguide can be 
20 or more times larger than that in an infinite medium. 
This is due to second coherence in the slow-wave struc- 
ture. Cerenkov radiation of a prebunched beam ina 
plasma rod waveguide can be greater than that in a di- 
electric tube waveguide, but plasma rod waveguides are 
difficult to attain in the low millimeter range due to physi- 
cal limitations on magnetic field intensity and/or electron 
density. 

A Doppler-Helitron oscillator is proposed. This is 
based on the Doppler frequency shift which in this device 
magnifies the cyclotron frequency of the beam by about 
20 to 100 times, hence the magnetic field can be reduced 
by the same amount. This is achieved by passing the beam 
in a slow-wave dielectric tube waveguide whose phase 
velocity is close to the beam axial velocity. The magnetic 
field necessary for operation of this device at 300 kmc is 
of the order of 5000 Gauss. 
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A METHOD OF ADAPTIVE CONTROL 
FOR HIGH-ORDER SYSTEMS 


(L. C.. Card No. Mic 61-149) 


Edward Allen Huber, Ph.D. 
University of Dlinois, 1960 


A method of adaptive control is developed which is 
invariant regardless of the complexity of the system under 
control. The adaptive control system using this method is 
a modification of the M.I.T. model-reference system. It is 
assumed that the type of input signal is known and that it is 
a pulse or step function. The desired state of the system 
under control is specified by the appropriate locations of 
its poles and zeros. Two identical cut-off networks are 
used whose impulse responses have minimum variance 
about the time of the maximum. One of these pulse-like 
outputs is used as a reference for error measurements. 
The other output is shown to be dispersed when the trans- 
fer function of the control system does not meet the speci- 
fications. The delay time and width of the response are 
used as measures of the dispersion, and the necessary 
adjustments are found from the evaluation of these two 
error measurements. 

The method is applied to a practical pitch-rate control 
system which is essentially a fourth-order system. In 
an experimental test of the theory, twelve applications of 
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the input signal were required to set all four poles within 
a small specified area of the s plane from extreme initial 
positions. Microfilm $2.75; Xerox $4.60. 86 pages. 


AN ANALYSIS OF THE EFFECT OF 
AN IMPOSED MAGNETIC FIELD 
ON THE SPECTRUM OF 
INCOHERENT SCATTERING 


(L. C. Card No. Mic 61-540) 


Thomas Laaspere, Ph.D. 
Cornell University, 1960 


Although the Thomson scattering cross section of a 
free electron is quite small, it leads to detectable scat- 
tering of radio waves even at frequencies thought to be so 
high, until recently, as to pass through the ionosphere 
unperturbed. The body of theoretical work on the subject 
of scattering of the incoherent type has increased rapidly, 
but the effect of earth’s magnetic field has not yet been 
analyzed. In radio wave scattering the characteristics of 
the frequency spectrum are related to time variations of 
electron density in the direction of the “scattering wave 
vector,” which is directed perpendicular to the surfaces 
of constant path length, measured from the transmitter to 
the receiver via the scattering element. Since drift mo- 
tions of charged particles across magnetic lines of force 
are restricted in the upper ionosphere, we should expect 
the presence of the magnetic field to have an effect on the 
spectrum of scattering at least when the scattering wave 
vector is directed perpendicular to the field. In fact, it is 
shown in our analysis that in this case the spectrum will 
in the first approximation consist of lines, if the electrons 
can be assumed to gyrate freely’in the magnetic field. 
The separation of the lines is equal to the electron gyro- 
magnetic frequency. 

The results of some recent theoretical work indicate 
that the assumption of free gyration of electrons probably 
cannot be made unless both the scale of scattering and the 
electron gyro radius are smaller than the Debye length. 
An ionized medium tends to remain neutral over scales 
larger than the Debye length, and we show that if at such 
scales of scattering the ions could be assumed to gyrate 
unperturbed, our electron line spectrum would be replaced 
by one in which the separation of the lines is equal to the 
gyromagnetic frequency of the positive ions. At large 
scales, however, the effects of the internal electric fields 
on the behavior of the charged particles should be taken 
into account, and until this is done in the presence of an 
imposed magnetic field, it will not be clear to what extent 
the ion line spectrum is smeared by these fields. Even if 
the charged particles could be assumed to gyrate unper- 
turbed, some smearing of the lines is shown to result if 
particles drift through the antenna beam, and also if the 
magnetic lines of force do not lie in the surfaces of con- 
stant path length. Curves given in the paper reveal that 
even if we started out with a line spectrum, it would get 
smeared out quite rapidly as the angle between the sur- 
faces of constant path length and the magnetic field is 
increased from zero. 

The envelope of the line spectrum is derived under the 
assumption that the spatial distribution of particles is 





random and that their velocity distribution is Maxwellian. 
The results show that if the radius of gyration of the 
particles is large compared to the scale of scattering, the 
envelope is given simply by the thermal Doppler-spectrum 
curve that would have existed in the absence of any mag- 
netic field. In that case the presence of a magnetic field 
causes no change in the total width of the spectrum, 
although it should in general lead to its narrowing, if the 
gyro radii were small compared to the scale of scattering. 
Microfilm $2.75; Xerox $4.20. 80 pages. 


PARASITIC ARRAYS OF 
SMALL-DIAMETER HELICAL DIPOLES 


(L. C. Card No. Mic 60-6566) 


Robert Avery Moore, Ph.D. 
Northwestern University, 1960 


In this thesis small-diameter helical antennas are 
investigated theoretically and experimentally for use as 
elements in directive antenna arrays. Such antenna ele- 
ments may have resonant lengths which are much shorter 
than those of ordinary linear half-wave dipoles. Arrays 
of small-diameter helical dipoles are sometimes possible 
when space limitations prevent the use of half-wave 
dipoles. 

When dipoles are used as elements in antenna arrays, 
the interaction effects on the relative current magnitudes 
and phases can be formulated in terms of the mutual 
impedance. In computing the mutual impedance the helical 
dipole elements are replaced by equivalent electric- and 
magnetic-dipole moment distributions along their axes. 

For small-diameter helical elements it is shown that 
the effect of the magnetic-dipole-moment distributions on 
the mutual impedance is negligible compared with that of 
the electric-dipole-moment distributions. Accordingly 
mutual impedance curves are computed which are deter- 
mined by the interactions between the electric-dipole 
moments. The curves for the mutual impedance between 
two helical dipoles are similar in form to those for two 
short linear dipoles. 

Experimentally determined values of the mutual im- 
pedance between two helical dipoles compare well with 
theory. Experimentally determined values of the mutual 
impedance between resonant stepped-pitch helical dipoles 
are also presented. The spacings between the turns of 
the stepped-pitch helical dipoles are smaller near the 
ends than at the centers of the elements. For the stepped- 
pitch dipoles the ratio of the mutual resistance to the 
mutual reactance tends to be greater than that for com- 
parable constant-pitch dipoles. 

The radiation patterns for two- and three-element 
arrays of helical elements are considered. It is shown 
that the two-element reflector array yields a directive 
radiation pattern with a good front-to-back ratio. Little 
improvement over a single dipole is obtained by the use of 
a two-element director array. Greater gains can be ob- 
tained by use of additional parasitic elements. 

Experimentally determined radiation patterns are 
presented for two two-element reflector arrays. One is 
constructed from constant-pitch helices; the other, from 
stepped-pitch helices. Radiation patterns taken for the 
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constant-pitch arrays agree well with theory. The pat- 
terns taken for the stepped-pitch array show a higher gain 
than is obtainable from comparable constant-pitch arrays. 
Also, radiation in the backward direction of the stepped- 
pitch array can be made almost negligible compared with 
that in the forward direction. 

Microfilm $2.75; Xerox $7.00. 146 pages. 


SYNTHESIS OF RC LADDER NETWORKS 
WITH SPECIFIED DRIVING-POINT 
AND TRANSFER FUNCTIONS 


(L. C. Card No. Mic 61-223) 


James Ralph Young, Ph.D. 
University of Dlinois, 1960 


Necessary and sufficient conditions are stated for the 
realizability of the short-circuit admittance functions and 
the open-circuit impedance functions of high-pass and low- 
pass simple RC ladders. Synthesis of these simple RC 
ladders is accomplished through the use of formulas which 
simultaneously reduce both driving-point functions and the 
transfer function. It is shown that double zeros of A and 
A ::22 occur when the open-circuit impedance functions or 
the short-circuit admittance functions, respectively, have 
noncompact poles. Finally, the Fialkow-Gerst coefficient 
conditions and the residue condition are shown to be suffi- 
cient for the realization of the short-circuit admittance 
functions or the open-circuit impedance functions of a 
low-pass or high-pass modified simple RC ladder. Shunt 
resistors or capacitors are added to the conventional 
low-pass or high-pass simple ladder to form a modified 
ladder. 

Topological analysis of a symmetrical ladder network 
is used to relate the Fialkow-Gerst coefficient conditions 
and the residue condition. The formulas used in the syn- 
thesis of high-pass and low-pass simple ladders are 
applied to the synthesis of symmetrical band-pass ladder 
networks. These band-pass ladder networks have zeros 
of transmission at zero and infinite frequency. 

A band-pass ladder network, having zeros of trans- 
mission at zero and infinite frequency, is constructed by 
connecting a high-pass ladder and a low-pass ladder in 
cascade. It is shown, through the use of partitioning 
formulas, that the cascade connection of these simple 
ladders is a compact network. 

A scheme is described for decomposing a band-pass 
specification so that it may be realized by the cascading of 
the two types of simple RC ladders. The maximum gain 
of the cascade connection is realized by locating all poles 
of the low-pass subnetwork between the origin of the 
s-plane and the poles of the high-pass subnetwork. The 
gain constant of the cascade connection depends on the 
nature of the driving-point functions of the component 
ladders at the joining terminals. These driving-point 
functions are specified so that maximum gain is obtained. 

Necessary and sufficient conditions are stated for the 
realizability of the short-circuit admittance functions of 
two special band-pass ladders. General band-pass speci- 
fications are approximated by cascade connections of 
high-pass and low-pass simple RC ladders. The cascade 
connection realizes the transfer function exactly and 





approximates the specified driving-point functions. The 
residue in a given pole of a driving-point function of the 
realization can be adjusted over a wide range of values 
when the pole lies between at least one pole of the low- 
pass subnetwork and the origin of the s-plane. Less con- 
trol of a residue value is possible if the pole lies beyond 
all poles of the low-pass subnetwork. 

Microfilm $2.75; Xerox $4.20. 76 pages. 
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SIMILAR AND QUASI-SIMILAR SOLUTIONS 
OF THE BOUNDARY LAYER EQUATIONS FOR 
TWO-DIMENSIONAL INCOMPRESSIBLE FLOWS 


(L. C. Card No. Mic 61-597) 


Chieh-Shyang Song, Ph.D. 
University of Minnesota, 1960 


Similar velocity profile solutions of the boundary layer 
equation for two-dimensional, incompressible, laminar 
flows were systematically studied. By generalizing the 
definition of similar velocity profiles, the Falkner and 
Skan equation was generalized to include the differential 
equation for free boundary problems. It was found that 
when velocity profiles are similar in the (x, y) plane then 
the corresponding velocity profiles in the (x, y) plane are 
at least quasi-similar. Moreover, if velocity profiles are 
similar in the (x, y) plane and satisfy the boundary layer 
equation then the corresponding velocity profiles in the 
(x,y) plane are similar. The existence of similar velocity 
profiles in the (x,y) plane transforms the boundary layer 
equation to an ordinary differential equation of the second 
order. Solutions of this ordinary differential equation 
were then studied in detail for the following problems: 

(1) Laminar jet at the zone of established flow, (2) The 
boundary layer flow along a flat plate and (3) Laminar 
flow at the interface of parallel streams of different fluids. 

The results of the first analysis compared exactly with 
Schlichting’s and Bickley’s analytic results. The second 
analysis yields velocity profiles in a closed formula which 
were verified by comparison with Howarth’s results. The 
third analysis was verified by an experimental study. 

The small velocity perturbation method applied in the 
(x, Y) plane was also used to study the following problems. 
Laminar wake behind a symmetric body in a uniform 
stream, and laminar flow at the interface of two parallel 
streams of nearly equal velocities. Results of these 
analysis were shown to approach Tollmien’s solution as a 
limit in the former case and the results of problem (3) 
above in the latter case. 

A quasi-similar solution in the (x, y) plane was also 
obtained for the problem of a jet of one fluid impinging 
into a second fluid for the condition that the density- 
viscosity products of the two fluids are equal. The results 
of this analysis agreed with those of problem (1) for the 
condition of equal densities and viscosities. 

Microfilm $2.75; Xerox $5.00. 96 pages. 
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ENGINEERING, MECHANICAL 


AN ANALOG COMPUTER STUDY OF 
VARIOUS DAMPING SCHEMES 


(L. C. Card No. Mic 61-878) 


Ralph Gordon Barclay, Ph.D. 
University of Maryland, 1960 


Supervisor: John W. Jackson 


This thesis concerns an exploratory investigation made 
with an analog computer in the field of vibration isolation 
and is specifically concerned with the behavior of an iso- 
lation system. The basic system consists of a mass, 
which is to be isolated, and a supporting spring. The 
spring is supported, in turn, by a structure called the 
frame. A disturbing vibration is said to exist in the frame 
and it is assumed that the motion of the frame and the 
isolated mass are collinear. The isolated mass and the 
frame each have only one degree of freedom. 

In the first part of the thesis, we are assuming that 
there is a controllable viscous damper between the iso- 
lated mass and the frame in addition to the spring. The 
force exerted by such a damper is usually expressed by a 
damping factor multiplied by the relative velocity existing 
across the damper. We are postulating that we can instan- 
taneously choose the value of this damping factor. We 
limit the choice to two possible values: one Low Damping 
Factor and one High Damping Factor. The choice is made 
by a decision-making circuit. The input information to 
the decision-making circuit is such quantities as: the 
velocity of the frame, the velocity of the isolated mass, 
the displacement of the isolated mass, the acceleration of 
the isolated mass, etc. The decision-making circuit 
makes its decision using some built-in method of thinking 
or logic. 

The most practical result of the first part of the inves- 
tigation was that considerable reduction in the displace- 
ment of the isolated mass was achieved when the excitation 
was sinusoidal because the damping action of the damper 
was able to develop large damping forces which improved 
the action of the isolation system. The attractive feature 
that underlies this type of vibration-isolation improvement 
is that only a relatively small amount of servomotor power 
would be required because it is only necessary to control 
the damper. 

The second part of the thesis concerns the same basic 
single-degree-of-freedom isolation system; however, we 
now consider the use of energy-absorbing springs as the 
damping mechanism instead of the controllable viscous 
damper. 

Random acceleration of the frame was used as the 
excitation in this second part of the investigation. Linear 
and nonlinear “soft” damping springs were considered. 

A study was made using conventional viscous damping to 
serve as a basis for judging the performance of damping 
springs. 

The damper springs performed creditably under ran- 
dom acceleration excitation. It would be necessary to 
consider their performance under shock excitation before 
any conclusive evaluation of their worth could be made. 
Damper springs offer a method of energy removal which 
is inherently different from the viscous damper. The 
damper spring produces force only in response to relative 





displacement. This means that it will not transmit dis- 
turbing forces based on relative velocity as the viscous 
damper does. This is an advantage when the damper is 
used in situations where velocity disturbances exist. 
Microfilm $4.55; Xerox $16.00. 355 pages. 


FROST ACTION UNDER REFRIGERATED AREAS 
(L. C. Card No. Mic 61-610) 


Peter Hrycak, Ph.D. 
University of Minnesota, 1960 


In the thesis attempts have been made to correlate the 
basic information existing in the various branches of 
science and engineering on the subject considered. In 
particular, the question of moisture supply to the growing 
ice lenses has been investigated. The results of that 
investigation indicate that frost heaving is a special type 
of surface activity in moist soil which lies on the threshold 
of the distinctly colloidal behavior of the soil particles. 
The generalized concept of capillarity as of a special 
surface phenomenon allows to investigate the pressure- 
temperature relations in the liquid films between the soil 
particles and the ice lenses by the methods of thermo- 
dynamics. 

The analysis of the experimental data of other investi- 
gators has been summarized in one equation that corre- 
lates all more important physical factors in their relation 
to frost heaving. 

Later on, a formula has been proposed that is useful in 
extending Neumann’s solution of the frost penetration 
problem to some less restricted boundary conditions. In 
particular, the way has been shown, how the increment of 
the depth to which the effects of the surface temperature 
have penetrated is related to an increase in the depth of 
freezing, for the case of parametrical representation of 
temperature in a moist soil by arbitrary curves. Pro- 
ceeding in this way, a formula is obtained which gives the 
depth of frost penetration for a stratified soil, if the air 
temperature is available and some rudimentary informa- 
tion on the soil in question exists. 

In connection with this, a simplified design formula for 
the frost penetration through the floor slab insulation is 
derived. 

For the maximum depth of frost penetration under 
refrigerated areas, formulas have been proposed that 
reflect the influence of insulation on the maximum depth of 
freezing, and which are based either on the assumed tem- 
perature distribution at the surface, or on the actual air 
temperature. Also formulas are derived that allow the 
estimation of heat gains from the floor in refrigerated 
warehouses. To simplify the discussion, the idea of the 
equivalent radius is systematically applied. 

All the new relations that are proposed in the thesis 
are illustrated by examples taken from the recently pub- 
lished results of other investigators, whenever possible. 

Next, the known cases of frost action fromthe survey 
by R. C. Jordan are investigated quantitatively by the 
equations proposed above. The accuracy of the results 
obtained is similar to what can be expected in other 
branches of engineering that are concerned with soils. 

The known experimental data support the view held by 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 





ENGINEERING 3043 





Dicker that air temperature variation under certain condi- 
tions has an effect on frost heaving. The usefulness of 
Casagrande’s criterion of frost susceptibility has also 
been demonstrated. The results above also indicate that 
alternate freezing and thawing is not an absolute pre- 
requisite for ice lens formation in frost-susceptible soil. 
Microfilm $2.75; Xerox $8.00. 171 pages. 


EXPERIMENTAL AND ANALYTICAL STUDY 
OF INFLUENCE OF ENTRY ANGLE 
IN VORTEX FLOW TEMPERATURE SEPARATION 


(L. C. Card No. Mic 60-6962) 


Bung-Chung Lee, Ph.D. 
Michigan State University, 1960 


Major Professor: J. E. Lay 


This thesis reports on a study of the entry angle in 
vortex flow temperature separation based on experimental 
studies conducted for the Office of Ordnance Research, 
United States Army. It gives the performance character- 
istics of a vortex tube with respect to a wide range of 
“entrance” angles, from 90° (tangential flow) to 15° (near 
axial flow). Heretofore, data of this nature have been 
entirely lacking in the literature of the Ranque-Hilsch 
effect. 

An experimental investigation was conducted on both 
the uniflow and the counterflow type of vortex tube, with 
pressure, temperature and velocity traverses taken at 
different stations along the length of the tube. Data were 
taken for runs with entry angles of 90°, 75°, 60°, 45°, 30°, 
and 15° respectively. An analytical study was made in 
terms of the Helmholtz and Kelvin theorems on vorticity. 
Later a ‘circulation” is considered to be induced from a 
vortex filament coincident with the axis of the tube, but of 
variable strength along the tube. The experimental data 
are then compared with those obtained from the use of 
Biot-Savart law. This results in a simpler interpretation 
of the data, especially in relation to viscous effects. The 
experimental results show that the entry angle has a 
marked effect on the Hilsch effect. 

Microfilm $2.75; Xerox $4.20. 78 pages. 


BOILING HEAT TRANSFER TO 
LIQUID NITROGEN AND LIQUID HELIUM 


(L. C. Card No. Mic 61-890) 


Horace Tharp Mann, Ph.D. 
University of Maryland, 1960 


Supervisor: Professor C. A. Shreeve, Jr. 


Experimental data on free convection and nucleate 
boiling was taken in liquid nitrogen and liquid helium using 
platinum wires as heating elements. The results in liquid 
helium and particularly in liquid nitrogen were found not 
to agree with the generally accepted results in other 
liquids. In particular it was found that the transition from 





free convection to nucleate boiling would not take place 
until the temperature of the wire was much greater than 
that found for nucleate boiling. An ‘extended region” thus 
must be added to the free convection curve. This extended 
region did not reoccur in the reverse transition from 
nucleate boiling to free convection. 

It is usual to represent nucleate boiling heat transfer 
data to liquids as an equation of the form q/a = CAT” 
where q/a is the rate of heat transferred per unit area, 
AT is the excess temperature of the heating surface and 
C and n are independent constants. There is universal 
agreement that 2.5 =n 4 for all liquids. However, it is 
found for liquid nitrogen that n is not in this region but is 
about 11. It is then shown that C is a function of n and 
the equation in liquid nitrogen reduces to one with a single 
arbitrary constant of the form. 


q/a = exp(10-25 - 2,45n) aT™ 


This equation represents a family of curves which inter- 
sect at the maximum observed value of q/a for 0.008 
inch wires. 

The existing mechanisms used to explain the high heat 
transfer rates in nucleate boiling are reviewed and shown 
to be quantitatively invalid in liquid nitrogen. 

A “hot” molecule hypothesis is proposed, wherein a 
single hot molecule is assumed to supply all of the energy 
requirements for the growth of a bubble. It is shown that 
this hypothesis is invalid in itself but the calculations 
lead to an alternative hypothesis. This alternative hy- 
pothesis proposes that the excess energy stored in the 
bubble boundary acts as an energy sorting mechanism 
which must be present to keep a growing bubble from 
violating the laws of thermodynamics. 

Experimental data is presented for nucleate boiling 
from platinum wires in liquid helium. This data is also 
unusual but is more or less consistent with the results 
obtained in liquid nitrogen. An extended region is not, 
however, observed in liquid helium. 

Microfilm $3.25; Xerox $11.25. 250 pages. 
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KINEMATIC SYNTHESIS 
OF COMPLEX LINKAGES 


(L. C. Card No. Mic 61-927) 


Charles Walter McLarnan, Ph.D. 
The Ohio State University, 1960 


The objectives of this study were to investigate the 
feasibility of using complex, plane linkages for function 
generation whereby such linkages are synthesized to 
produce required functional relationships among the rota- 
tions of individual links, and to develop methods which 
would make it possible for engineers having an interest 
in accurate function generation to design these mecha- 
nisms in a systematic manner. 

The scope was limited to a study of three six-link 
mechanisms, each having one degree of freedom, and one 
seven-link mechanism having two degrees of freedom. 
This study involved an investigation of the basic equations 
governing the positions of the links in each of the mecha- 
nisms, and the development of a method of design which 
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could permit synthesis of any of the four mechanisms for 
function generation. 

The design method consisted of choosing the dimen- 
sions of a linkage which gave approximately the correct 
output and then varying those dimensions so as to more 
nearly approach the proper solution. Four computer pro- 
grams were developed by which this method was applied 
to the simplest of the four linkages. This linkage consisted 
of two four-bar linkages in series. These programs used 
six, seven, eight and nine precision points, respectively. 
A numerical example was solved by using these programs 
on an IBM 704 computer at the Numerical Computation 
Laboratory of The Ohio State University. 

It was found that an appreciable increase in accuracy 
was possible when a four-bar linkage was replaced by a 
six-bar linkage. The method of calculation was iterative 
in nature and did not converge in all cases. Nine trials 
with the six-point program yielded five solutions. When 
these five trials were used as the original choices for the 
seven-point program, four solutions were obtained. These 
four solutions, when used in the eight-point program, 
yielded two solutions. No solutions were obtained from 
the nine-point program. 

Microfilm $2.75; Xerox $6.60. 136 pages. 


SOME EFFECTS OF PARTICLE-PARTICLE 
AND PARTICLE-FLUID INTERACTION 
IN TWO PHASE FLOW SYSTEMS 


(L. C. Card No. Mic 60-5039) 


Richard L. Peskin, Ph.D. 
Princeton University, 1960 


The intensity of motion and the diffusivity of a single 
particle suspended in a turbulent fluid is discussed. The 
statistical behavior of particle motion is considered for 
the case of an isolated particle and for the case in which 
other similar particles present in the fluid exert pressure 
forces on the particle. 

The relationship between the motion of particles ina 
turbulent fluid and Brownian motion is considered, and 
general expressions for velocity correlation and mean 
square displacement which are valid for both transient 
and steady-state situations are obtained. (The G. I. Taylor 
equation for Lagrangian turbulent diffusion is a special 
case of these relations.) These relations are used to 
obtain the intensity and diffusivity for Brownian motion 
and for motion in which the correlation of driving forces 
is exponential. 

The pressure forces which are present when more than 
one particle is in motion in a fluid is approximated as an 
inverse fourth power spacial force. This approximation 
is used with the method of characteristics to obtain ex- 
pressions for the probability distribution of the random 
pressure interaction force exerted on a given particle. 
The correlation of this interaction force is obtained by the 
same method, and the curve of the correlation shows that 
dynamic friction (the tendency of many particles to de- 
celerate one given particle) is present in the system. 

A stationary approximation to this correlation is used to 
evaluate the intensity and diffusivity of a single particle 
due to random pressure forces. 





Conditional probability distributions and the assumption 
of correlation in a turbulent fluid are used to show that the 
diffusivity of an isolated particle in a turbulent fluid is 
less than the eddy diffusivity of turbulence. A specific 
expression for the probability of turbulent velocities en- 
countered by an isolated particle is used to obtain its 
diffusivity as a function of particle radius, density, and 
Reynolds number (based on turbulent intensity). The dif- 
fusivity is of the same order of magnitude as those ob- 
tained experimentally. When the diffusivity for the 
isolated particle is combined with the interaction dif- 
fusivity, the results show that the slower and larger parti- 
cles are affected by the particle-particle interaction, 
while the faster particles behave essentially as it there 
were no other particles present. 

Microfilm $2.75; Xerox $7.00. 150 pages. 


THE EFFECT OF OPERATING VARIABLES 
ON COMPRESSION TEMPERATURE 
IN A COMPRESSION IGNITION ENGINE 


(L. C. Card No. Mic 61-676) 


Keh Cheng Tsao, Ph.D. 
The University of Wisconsin, 1961 


Supervisors: Professors P. S. Myers and 
O. A. Uyehara 


The infrared null method for instantaneous gas tem- 
perature measurements was applied to a compression 
ignition engine in an attempt to study the effect of oper- 
ating variables on compression temperature both in 
motoring and firing cycles. 

Gas temperatures were measured and reported. The 
effects produced by engine operating variables were 
studied. 

Gas temperatures measured after the point of fuel 
injection were uncertain due to the scattering effect of 
light through liquid fuel droplets, the absorption of light 
through liquid, and the non-equilibrium temperature 
between liquid fuel and the hot air in the firing cycles. 

Total ignition delays were measured and studied. The 
results of engine operating variables on ignition delay 
are discussed. 

Correlations of total ignition delay with the tempera- 
ture at the point of injection, the pressure at the point of 
injection and the engine speed are presented. The total 
ignition delays can be calculated to a good approximation 
from the empirical expression as shown; 
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where D = total ignition delay, ms. 


T = temperature at the point of injection, °“R 


P = pressure at the point of injection, psia 
N = engine speed, rpm. 


Fuel used = 40% normal cetane, 60% alpha-methyl 
naphthalene. 
Microfilm $2.75; Xerox $7.40. 156 pages. 


ENGINEERING MECHANICS 


THEORETICAL AND EXPERIMENTAL 
ANALYSES OF CIRCULAR CROSS-SECTION 
TORSION-TENSION MEMBERS 
MADE OF MATERIALS THAT CREEP 


(L. C. Card No. Mic 61-110) 


Sangiahnadar Dharmarajan, Ph.D. 
University of linois, 1960 


This investigation presents a new approach to the 
problem of multiaxial creep. It is assumed that, for a 
member subjected to constant load, the total strain theory 
is valid and that the Hencky-Mises flow condition or the 
equivalent octahedral shearing stress flow condition is 
valid for all states of stress. For uniaxial state of stress 
the flow condition was assumed to be the isochronous 
stress-strain diagram obtained from constant stress, 
tension and compression creep curves. Based on these 
assumptions a theory for a given member predicts the 
deformations of the member at the time associated with 
the average isochronous stress-strain diagram. The 
torsion-tension member was chosen to represent the 
multiaxial states of stress. Sokolovsky’s compressible 
solution was compared with a closed solution based on the 
assumption of incompressibility. Experimental data were 
obtained from nylon and polyethylene members tested in 
a controlled environment room and 17-7PH stainless steel 
members at 972° F. Good agreement was found between 
theory and experiment. 

Microfilm $2.75; Xerox $4.40. 84 pages. 


A MECHANICS ANALYSIS 
OF ROLLING ELEMENT FAILURES 


(L. C. Card No. Mic 61-176) 


Gerald James Moyar, Ph.D. 
University of Dlinois, 1960 


Research pertinent to three failure modes of rolling 
elements--cumulative deformation, fatigue pitting and 
excessive or variable rolling resistance--is critically 
reviewed. Features of the first two modes are analyzed 
and experimentally explored. 

When metal bodies are repeatedly pressed together 
there is no significant accumulation of plastic deformation 





with cycles. However, when they are repeatedly rolled 
together an accumulation of plastic deformation is meas- 
urable even in hard steel at room temperature. Results 
of experiments with annealed brass rolling elements and 
auxiliary combined tension-torsion tests confirm that the 
accumulation of plastic strain under combined stress 
cycles is responsible for the increase in radial deforma- 
tion and rolling track width. In addition to the high tem- 
perature rolling contact situation, this material behavior 
may be expected as the basis of gross dimensional insta- 
bility in other applications. 

The mechanism responsible for cumulative deformation 
is of fundamental as well as technological significance. It 
provides a basis for understanding the beneficial effect of 
initial overload or mechanical work in stabilizing material 
to cyclic stress and points out the necessity of a new 
suitability criterion for materials in high temperature 
bearing application. 

Discrepancies in pitting endurances values from vari- 
ous bench rig testers and actual bearings result from the 
influence of rolling element configuration and size, as well 
as the ignorance of complete dynamic test conditions. On 
the bases of an analysis of the effect of configuration on 
critical stress range and a simple statistical size effect 
argument, the apparent discrepancies for one rig type 
having various rolling element profile radii are largely 
resolved. Microfilm $2.75; Xerox $7.80. 169 pages. 


THE MECHANISM OF 
FATIGUE FAILURE IN CONCRETE 


(L. C. Card No. Mic 60-178) 


John Washburn Murdock, Ph.D. 
University of linois, 1960 


The phenomenon of fatigue has been known to exist in 
concrete for almost a half-century, and several investiga- 
tions have determined the extent to which service encoun- 
tered variables affect the fatigue behavior of the material. 
None of the previous investigations have attempted to 
determine the mechanism of fatigue failures; none have 
sought to find where the failure begins and how it develops. 
The purpose of this investigation is to take the first steps 
to find the answer to these fundamental questions. 

Failure may initiate and develop in any of the com- 
ponents of concrete; the cement paste which binds the 
aggregates, the aggregates themselves, either fine or 
coarse, or the bond developed at the interface of paste 
and aggregate. 

Because of the complexity of the structure of concrete, 
simplified models were devised. The paste and fine aggre- 
gate were studied as a unit, i.e., the mortar matrix which 
binds the coarse aggregate. 

The effects of coarse aggregate were studied by 
inserting single pre-shaped natural aggregates in the 
tension zone of the mortar flexure specimens. 

A square prismatic aggregate, with one face flush with 
the tension surface of the specimen, was used to determine 
the bond strength of matrix to aggregate; circular and 
diamond-shaped prismatic aggregates were used to deter- 
mine the effects of well-rounded and angular aggregates 
included within the matrix and removed froma free surface. 
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The latter tests introduced the effects of shrinkage, 
residual stresses, and stress concentrations arising from 
the geometry of the inclusions. 

Measurements of maximum average tensile strains 
were made in all tests, static and fatigue. The specimens 
were observed to detect pre-failure tension cracks, and 
fracture surfaces were examined to find evidence which 
wouid distinguish between fatigue and static failures. 

It was found that the presence of coarse aggregate 
significantly reduced the static flexural capacity of test 
specimens but that the fatigue response of all specimens, 
as defined by the regression line of the maximum stress 
level upon the logarithm of the cycles to failure, was 
substantially identical. The maximum measured strains 
in fatigue were often found to be at least as great, and 
probably greater, than those attained in static tests, and 
these strains showed a marked increase per applied cycle 
of load as failure became imminent. Pre-failure cracks 
were found only when angular aggregate was in close 
proximity to a free surface. No characteristics were 
found to distinguish a static from a fatigue failure surface. 
No parameters were found which afford an adequate 
description of progressive and incipient failure. 

From these data, together with data from other investi- 
gations, it was concluded that bond is critical in fatigue 
failures and that this in part is due to the difference in 
the elastic moduli of aggregate and paste. The hypothesis 
of failure which was formulated is based on these assump- 
tions and describes the failures in terms of gradual de- 
terioration of the matrix-aggregate bond and the accom- 
panying reduction of the resisting section. The additional 
research which is needed to augment, modify, or refute 
this hypothesis has been outlined. 

Microfilm $2.75; Xerox $6.60. 138 pages. 


SEISMIC EFFECTS ON BUILDINGS 
USING NORMAL MODES 


(L. C. Card No. Mic 61-467) 


Mario Paz, Ph.D. 
Iowa State University of Science and Technology, 1960 


Supervisor: Glenn Murphy 


This study was concerned with the investigation of a 
method to determine the dynamic effects of a strong- 
motion earthquake on buildings. A general procedure was 
presented and a building of three floors was solved as a 
numerical application. 

With the concept of lumped masses at the floor levels 
of a building, the original dynamic problem with an infinite 
number of degrees of freedom due to distributed mass was 
transformed to a problem of “n” degrees of freedom, one 
for each story of the building. Furthermore, in relation 
to the flexibility of the structure, the problem was studied 
under two different assumptions: (1) the usual assumption 
of the shear building, with girders infinitely rigid; and 
(2) the assumption in which the rotation of all joints at a 
given level are replaced by an average value. 

Under the shear building assumption the equations of 
motion were established in function of the elastic and 
damping properties of the structure. Then by an appro- 





priate transformation, which is a function of the natural 
frequencies and modes of vibration, the coupled system of 
equations was transformed into a new system of uncoupled 
differential equations, that is, a system in which each 
equation contains only one of the variables. In this new 
system each differential equation is linear and of the sec- 
ond order, with constant coefficients and with a term in 
the right-hand side proportional to the disturbing accelera- 
tion, which in the present case is given by the accelero- 
gram of the earthquake. 

Solution of the uncoupled equations was accomplished 
with the use of an analog computer in which a circuit was 
designed to simulate the second-order differential equa- 
tions, and an output voltage proportional to desired quanti- 
ties, displacements, velocities or accelerations was 
obtained. The problem of providing the analog computer 
with an input voltage proportional to the ordinates of the 
accelerogram was overcome by using a linear potentiome- 
ter in which the movable terminal was displaced manually 
over the sliding accelerogram of the earthquake, thus 
producing the desired voltage. The solutions of the 
uncoupled equations were obtained graphically using a 
Brush recorder. 

In order to obtain the solution of the coupled equations 
in terms of the original variables of the system it was 
necessary to compute the weighted sum of the ordinates 
of the response curves for the uncoupled equations. The 
coefficients in this sum were given by the corresponding 
linear transformation used in the change of variables. 

Due to the sharp peaks of the response curves, the neces- 
sary linear transformation appears to be cumbersome and 
possibly uncertain in some critical points. To overcome 
this difficulty the use of tape recorders was suggested to 
register the response of the uncoupled equations. Then 
using the analog computer with input voltages provided 
from these type recorders the required transformation 
can easily be accomplished. 

In using the assumption of equal rotation of all joints 
at a given level of the structure, the basic slope-deflection 
equations were used and by a method of successive ap- 
proximations the natural frequencies and the normal 
modes were determined. Hence the required coefficients 
for the transformation of the uncoupled equations were 
established. Microfilm $2.75; Xerox $5.60. 111 pages. 


THE PROPAGATION OF PLASTIC WAVES 
IN FINITE CYLINDERS OF 
A STRAIN-RATE-DEPENDENT MATERIAL 


(L. C. Card No. Mic 60-6634) 


Byron Dean Tapley, Ph.D. 
The University of Texas, 1960 


Supervisor: Dr. Harold J. Plass, Jr. 


The elementary theory of plastic wave propagation as 
given by von Karmen does not agree with some of the 
results obtained by experiments. In order to correctly 
predict the propagation of plastic waves, the strain rate 
effect must be included. The elementary strain rate 
theory as expressed by Malvern gives a general agree- 
ment with the results obtained from experiments, but 
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there is still a difference in magnitude between the ex- 
perimental measurements and theoretical predictions. 

An investigation is made of the effects of the lateral 
inertia of the bar on the propagation of a plastic dis- 
turbance in a finite copper specimen. The actual stress 
strain curve of the material is used. The linear strain 
rate law is assumed, and results are obtained from both 
the elementary Malvern theory and a theory including the 
effects of radial motion. Results are also obtained from 
each theory by applying both a “step” in velocity anda 
“finite” rise in velocity to one end of the bar. These 
results are compared with each other and with experi- 
mental measurements. 

The results obtained show that: 


(1) The theory including the effects of the radial mo- 
tion predicts a phenomena with a more oscillatory 
nature than the elementary theory. 


(2) The theory including the effects of the radial 
motion agrees better with experimental results. 


(3) The results obtained with an applied velocity 
having a “finite” rise time agrees better with 
experimental results. 


Recommendations for further study of the problem are 
outlined. Microfilm $2.75; Xerox $6.80. i43 pages. 


DEVELOPMENT OF A 
FINITE-DIFFERENCE METHOD FOR 
COMPUTING A COMPRESSIBLE 
LAMINAR BOUNDARY LAYER FLOW 
WITH INTERACTION 


(L. C. Card No. Mic 60-6757) 


Er-Yung Yu, Ph.D. 
Stanford University, 1960 


The two-dimensional, steady, compressible laminar 
boundary layer flow is governed by a system of three 
partial differential equations: the x-momentum equation, 
the energy equation, and the continuity equation. These 
equations can be reduced to two non-linear equations of 
the parabolic type, with the x-component of the velocity, 
u, and the enthalpy, i, as dependent variables and the 
coordinates x and y as independent variables. These 
two non-linear equations are not pure differential equa- 
tions; they contain integral terms incurred in the elimina- 
tion of the continuity equation. They are defined in the 
boundary layer region, bounded by the wall and the ex- 
terior inviscid flow, and constitute an initial value problem 


for given initial values of u and i at some starting station. 


Since the equations are non-linear and coupled, they can- 
not, in general, be solved analytically. Nevertheless, they 
can be solved numerically, under any arbitrary boundary 
conditions, by employing the explicit finite-difference 
method. 

The mesh widths in the explicit difference scheme are 
chosen to satisfy the criteria of convergence and of 
stability in order that the numerical difference solution 
obtained is always close to the exact solution of the 
original differential equations. The criteria of conver- 
gence, established in the proof of convergence for a non- 





linear parabolic partial differential equation, are closely 
related to the criteria of stability in the sense that if the 
difference scheme is stable under the chosen mesh sizes 
it is also convergent. When the criteria of convergence 
and of stability which were derived from a single non- 
linear differential equation, are applied to the coupled 
compressible boundary layer equations, it is necessary 
that the mesh widths chosen for the difference scheme are 
reasonably small so that the latter equations become 
practically uncoupled in the region considered. 

The physical problems treated are the two-dimensional 
boundary layer flows of a perfect gas along a constant 
temperature wall with or without pressure variation. The 
inviscid counterparts of these flows exhibit no stagnation 
point; therefore, flat plate starting profiles are used for 
numerical calculation. For each of the flow models con- 
sidered the numerical solutions were obtained for the 
following four different cases: (1) Me = 0.5, Ty /Tag = 
0.5; (2) Mo = 0.5, Ty, /Tag = 2.0; (3) Meo = 3.0, Ty/Tag = 
0.5; and (4) Meo = 3.0, T,,/T,4 = 2.0. In each case flows 
with zero pressure gradient and those with positive ramp 
pressure gradient have been separately investigated. Also, 
under Case (3), a problem of pressure interaction between 
the exterior inviscid flow and the boundary layer has been 
studied for a supersonic flow over a plane wall with a 
bump. The analytic solution for flow with zero pressure 
gradient are available; thus in this case a direct compari- 
son with the numerical difference solution can be made. 
For flow with ramp pressure variation, the numerical 
solution can be checked by the known flow characteristics, 
such as the variations of the skin friction and of the heat 
transfer, and the position of the separation point. It is 
found that the explicit difference scheme works very 
satisfactorily for Case (1). For Cases (2) and (3) the dif- 
ference scheme is found somewhat unstable in a narrow 
region next to the wall. Therefore, the first grid point 
from the wall is evaluated by an approximate method 
instead. For Case (4) the difference scheme is found very 
unstable in a large part of the boundary layer region. 
Therefore, an entirely different approach should be used 
for the solution of this case. The results of calculation 
for the pressure interaction show that at Ma = 3.0 the 
interaction has only a first order effect on the pressure 
distribution, the shear stress, and the heat transfer. Also, 
the proposed iteration process for the solution is found 
feasible. Microfilm $2.75; Xerox $6.80. 145 pages. 
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THE MECHANISM OF PRESSURE BONDING 
(L. C. Card No. Mic 61-904) 


George Woody Cunningham, Ph.D. 
The Ohio State University, 1960 


The pressure bonding of OFHC copper has been studied 
and the mechanism of the solid-phase bonding of two com- 
ponents under the application of heat and pressure has 
been established. The effects of pressure, temperature, 
grain size, grain growth, impurities, and surface roughness 
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were evaluated. Crystal bar zirconium and zone-refined 
iron specimens were used to study the effect of an allo- 
tropic transformation. 

In order to produce a metallurgically sound bond, i.e., 
no discontinuities or changes in the structure in the bond 
region, the first requirement is the application of suffi- 
cient pressure to place the surfaces in intimate contact. 
In OFHC copper the pressure required is equivalent to the 
Meyer hot hardness at which the penetration of the in- 
denter is equal to the average depth of the surface asperi- 
ties. A pressure of 0.59 of the Vicker’s hot hardness was 
required to obtain intimate contact when one surface had 
a measured roughness of 500 microinches rms and the 
other surface had a measured roughness of 8 microinches 
rms. For other surface roughnesses the pressure re- 
quired is inversely proportional to the surface roughness 
and directly proportional to the number of points of contact 


raised to the nee power where n is the Meyer coefficient. 


At the time intimate contact is attained, the bond inter- 
face may be described as an irregular jagged boundary 
similar in appearance to a high-angle grain boundary. 
Plastic deformation occurs in the region adjacent to the 
interface and thus the interface is surrounded by stressed 
metal. The interface may also contain impurity particles 
and microvoids. 

The microvoids referred to above are created during 
the bonding operation by insufficient flow of metal into 
regions at the base of very small asperities or by the 
condensation of excess vacancies at impurity nuclei. The 
microvoids are approximately 10~° to 10~* cm in diame- 
ter, and the total void volume is a maximum value within 
a few minutes after obtaining intimate contact. After this 
time the total void volume may decrease, the number of 
voids may decrease, and the individual voids may grow as 
large as 10~* cm in diameter. Whether or not the void 
volume decreases depends upon the availability of vacancy 
sinks, and in copper the most effective sinks were found 
to be migrating grain boundaries and to a lesser extent 
stationary grain boundaries. The decrease in the number 
of voids by the elimination of small voids and by the growth 
of large voids is to be expected, since this process results 
in a lower surface energy. The minimum size microvoid 
which can grow is dependent upon the applied pressure, 
so that the greater the applied pressure, the larger the 
microvoid must be to grow. Pressures on the order of 
0.59 VHN were found to be sufficient to prevent the growth 
of microvoids during the bonding process, but pressures 
on the order of 2 to 3 VHN were required to eliminate 
microvoids during the bonding process. - - 

Grain growth across the bond region and, thus, the 
elimination of the interface were found to be dependent 
upon the presence or absence of microvoids. At tempera- 
tures high enough for grain growth to proceed at a reason- 
able rate, the driving force to straighten the irregular 
shaped interface was sufficient to provide grain growth 
across the bond region if there were only a few micro- 
voids. If the number of microvoids was large, as in many 
cases where 10° voids/cm’ were counted, grain growth 
could only occur if the grain size was much smaller than 
the size usually existing at that temperature or if re- 
crystallization or an allotropic transformation occurred 
during bonding. 

Microfilm $3.15; Xerox $11.05. 243 pages. 





SOLID SOLUTION STRENGTHENING 
OF SILVER BY ALUMINUM 


(L. C. Card No. Mic 60-6551) 


Alfred A. Hendrickson, Ph.D. 
Northwestern University, 1960 


A study of solid solution strengthening in Ag base Al 
alloys was undertaken because it appeared to be a system 
in which Suzuki locking could be studied with minimum 
complication. The test material consisted of Ag base Al 
alloy single crystals grown from the melt; tensile speci- 
mens were prepared and tested on an Instron tensile 
testing apparatus. The compositions tested included 
1, 2, 3, 4 and 6 at. % Al dissolved in silver. 

Yield point phenomena were found in silver-base 
aluminum alloys. Consideration of the experimentally 
determined dependences of the magnitude of yield point 
effect from strain ageing on alloy composition, testing 
temperature and ageing time lead to the conclusion that 
the yield point phenomena in Ag base Al alloys is due to 
Suzuki locking. The activation energy and the strain de- 
pendences for strain ageing indicate that deformation 
produced vacancies and vacancy complexes play important 
roles in atom migration during strain ageing. A lack of 
strong initial yielding, a priming stage in strain ageing 
tests and loading effects were found in stage 2 of deforma- 
tion; the reasons for these phenomena are not clear. 

The CRSS of silver is increased by aluminum additions; 
the magnitude of the increase is much larger for lower 
testing temperatures. The strain rate dependence of the 
flow stress is also increased strongly by aluminum addi- 
tions; as in the case of pure silver, the flow stress tem- 
perature dependence in silver-aluminum alloys varies 
greatly with the testing temperature. A consideration of 
the Cottrell mechanism and short range order effects 
shows that they do not account for the major portion of 
solid solution hardening of silver by aluminum additions. 
In addition, there are several reasons to believe that 
Suzuki locking does not make important contributions to 
the CRSS of Ag base Al alloys. The most satisfactory 
explanation for the source of solid solution hardening in 
Ag base Al alloys is that aluminum additions to silver 
result in an increased dislocation density and dislocation 
width; the over-all strength is increased by the increased 
dislocation density and the increased dislocation width is 
responsible for the increased temperature dependence of 
the CRSS. 

Silver-aluminum single crystals have the same general 
deformation characteristics as pure silver; aluminum 
additions strongly increase the easy glide range of silver. 
As in pure silver, the end of the easy glide range increases 
with decreasing testing temperature. Both of these effects 
are associated with the increasing difficulty for disloca- 
tions on secondary slip systems to intersect dislocations 
on the primary slip plane with wider dislocations (in- 
creased aluminum content) and lower testing temperatures 
(thermal fluctuations and dislocation intersections). Both 
silver and silver-aluminum crystals deviate from the 
Cottrell-Stokes law in the easy glide range; a better 
description of the temperature dependence of the flow 
stress in the easy glide range is that (T7, - Tr,) = 
constant. 

Microfilm $2.75; Xerox $6.20. 127 pages. 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 





ENGINEERING 





SOLID SOLUBILITIES OF CARBON 
IN TRANSITION ELEMENTS 
AND THEIR ALLOYS 


(L. C. Card No. Mic 61-588) 


Kolli Krishna Rao, Ph.D. 
University of Minnesota, 1960 


Carbon solid solubilities, Hall potential measurements 
and precision back-reflection lattice parameter deter- 
minations were conducted on certain binary and ternary 
transition metal alloys. The alloy systems used for 
carbon solubility determinations were the two ternaries 
Pd-Cu-Ag, Pd-Ni-Cu and their constituent binaries Pd-Cu, 
Pd-Ag, and Pd-Ni. In addition, carbon solubilities in 
Co-Ni alloys were also determined. The temperature of 
investigation was 1000° +2°C for Co-Ni system and 900° 
+2°C for the rest of the alloy systems. A mixture of 
carbon monoxide and carbon dioxide was used as the re- 
ducing atmosphere for carburizing the specimens. Car- 
bon analysis was performed by the combustion method. 

From the observed carbon solid solubilities in Pd- 
Cu-Ag alloys it is suggested that the influence of size on 
the solubilities is not very significant in this system. In 
case of Pd-Ni-Cu alloys, this influence is hard to assess 
because of lack of complete understanding of the elec- 
tronic structure of the alloys. The observed solubilities 
of carbon in binary systems seem to indicate that the 
solubilities are related to the expected density of states 
of these alloys. The anomaly observed in the palladium- 
nickel system and those observed in palladium-nickel- 
copper ternary alloys may be due to electronic structural 
changes in the system. The observed changes in slopes of 
lattice parameter versus composition curves in this 
ternary system may indicate the above structural changes. 

The Hall potentials for palladium-silver and palladium- 
copper alloys both before and after carburization were 
measured at a temperature of 309°K. Based on the above 
potentials the Hall coefficients were calculated. These 
Hall coefficients and the carbon solubilities in cobalt- 
nickel alloys indicate that the carbon solid solubilities are 
not proportional to the number of holes in the “d” band. 

Hall measurements on paramagnetic alloys show a 
paramagnetic contribution to Hall coefficients and these 
coefficients may also contain some contribution due to 
interband transitions. 

Microfilm $2.75; Xerox $5.20. 101 pages. 
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TIME DEPENDENT 
NEUTRON ENERGY SPECTRA 
IN PULSED MEDIA 


(L. C. Card No. Mic 60-6922) 


Surendra Nath Purohit, Ph.D. 
University of Michigan, 1960 


Time dependent energy spectra of a pulse of neutrons 
during thermalization and diffusion periods have been 
studied. Analytical and numerical methods have been 
employed to undertake this study. A general formalism 
for determining the eigen values associated with the 
neutron energy spectrum has been given. The lower eigen 
values which characterize the diffusion and the last stage 
of thermalization have been obtained. A relation between 
the diffusion cooling coefficient and the thermalization 
time constant in the infinite non-absorbing medium has 
been rigorously derived. The case of the heavy gas model 
has been studied in detail. The first eigen function and the 
first eigen value for the heavy gas model have been 
rigorously obtained. 

The energy spectra for times greater than the slowing 
down time have been generated by following a pulse of 
neutrons in a heavy gas medium with the help of an analog 
computer. The numerical results for the infinite non- 
absorbing medium case have been compared with the 
analytical results. The various characteristics of the 
energy spectra in media of different sizes have been 
studied in detail. The existence of an equilibrium spec- 
trum, after the thermalization time, has been established. 
A brief consideration of the problem of the contribution 
of higher spatial modes has been undertaken. A compari- 
son between the steady and pulsed sources spectra has 
been made for one specific case. 

The decay of a pulse of neutrons in a multiplying 
medium has also been analysed. The results of an experi- 
ment were used for this analysis. 

Microfilm $2.75; Xerox $7.40. 160 pages. 
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THE BEAUTIFUL STYLE 
IN THE SCULPTURE AROUND 1400 
AND THE MASTER OF 
THE BEAUTIFUL MADONNAS 


(L. C. Card No. Mic 60-6870) 


Mojmir Svatopluk Frinta, Ph.D. 
University of Michigan, 1960 


The Beautiful Style was a high point of Gothic sculpture 
in Central Europe, and became the dominant artistic ex- 
pression for a whole generation of sculptors and painters 
of that area at the end of the fourteenth and the beginnings 
of the fifteenth century. Nevertheless its study has been 
neglected in the English-speaking world in favor of its 
Western counterpart, Franco-Flemish and especially 
Sluterian sculpture. 

The major statues of the Style cannot be dated exactly, 
and therefore the dated panel paintings and illuminations 
done in the Style are very useful for tracing its develop- 
ment and establishing the approximate periods of the 
sculpture. Apparently the Style was fully developed by the 
last decade of the fourteenth century, and such prominent 
statues as the Madonnas in Torun, Bonn, Breslau, and 
Plzeii, and the Pietas in Breslau and Baden probably belong 
to the 1390’s. The iconography of the various types serves 
as a means of classifying these works. 

A search for the sources and precedents of the Style 
yields no evidence of a proto-stage in any of Europe’s 
centers of art production, although certain stylistic motifs 
in French and West German sculpture prefigure the Beau- 
tiful Style’s treatment of drapery. Germs of the Style are 
contained in the art of the Parlerian sculptors in Prague, 
Vienna, and elsewhere, and it seems likely that it origi- 
nated in the international milieu of the Imperial Court in 
Prague. This hypothesis is supported by the fact that the 
earliest dated paintings of the Style are found in Bohemia, 
and are so similar to the Bohemian paintings of the second 
half of the fourteenth century that they seem to have evolved 
from these paintings. However, French illumination, based 
on the Pucelle style with certain Flemish characteristics 
added, shows parallelism with Bohemian illumination and 
may have been an inspirational source as well. 

The finest statues of the Style are so similar that they 
usually have been attributed to one artist of great talent, 
known as the Master of the Beautiful Madonnas. A close 
analysis of these dozen or so limestone Madonnas and 
Pietas suggests the possibility that they may, instead, be 
the work of two artists, similar in spirit and skill, perhaps 
companions at work. 

The widely-separated locations of the statues indicate 
that these itinerant sculptors were active in Bohemia, 
Silesia, the Prussian territory of the Teutonic Knights, 
and possibly in Salzburg, and that they found eager pupils 
in those regions. A bust adorning the socle of the Virgin’s 
statuette in Torun is tentatively identified as a portrait of 
a high official of the Teutonic Knights, and a date for the 
bust is suggested. It is further proposed that the Master’s 
Beautiful Madonnas were commissioned by this order and 
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that, in fact, their type was created in conjunction with its 
patronage. 

The style of the creator (or creators) of these great 
statues was widely imitated, mostly in wood, by various 
regional workshops throughout Central Europe from the 
Baltic coast deep into the Italian peninsula, and from 
Transylvania up to the Rhine. This entire production is 
surveyed in this dissertation. As the Style penetrated into 
Swabia, Lower Franconia, and Middle Rhineland, it evolved 
into a more realistic Western variation under the impact 
of the important Rhenish tradition and that of Sluter. 

The Beautiful Style, both in painting and in sculpture, 
may be considered a part, or still better, an older brother 
of the International Style (if this term is defined broadly). 
Consequently some Rhenish and Netherlandish sculptures 
may be considered as belonging to both. The Beautiful 
Style was not confined to one small region, but was a part 
of a widespread artistic movement extending from the Low 
Countries through Central Europe in the era just before 
the astonishing flowering of Flemish realism. 

Microfilm $4.65; Xerox $16.45. 363 pages. 


THE SOURCES OF THE IVORIES 
OF THE ADA SCHOOL 


(L. C. Card No. Mic 60-5002) 


Thomas P. F. Hoving, Ph.D. 
Princeton University, 1960 


This dissertation entitled The Sources of the Ivories 
of the Ada School investigates seventeen members of the 
group of early Carolingianivories originally compiled by 
Adolph Goldschmidt in light of the models which the artists 
of the plaques and pyxides copied. 

The ivories discussed in the thesis have been placed 
into three fundamental groups which pertain to the nature 
of their models. 

In the first group are seven ivories which derive from 
Italian models of the early Christian period. 

A summary of the investigation of each important 
member of this ‘early western group’ follows: 


1. The Passion Diptych in Milan 


In both iconography and style the Milan Passion 
diptych shows that its model was an ivory carving 
made in Italy during the decade 440 - 450. 


. The Bodleian Bookcover 


Here not one but five different sources were used by 
the Carolingian carver. Some are Italian of ca. 430; 
some Italian of ca. 450 - 470; some eastern of the 
sixth century. 














. The Dagulf Ivories 





In style there are numerous links to the Theodosian 
period. It is therefore not improbable that the Dagulf 
plaques copy Italian prototypes of the decade 390 - 400. 
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Into the second group are placed the Ada ivories which 
derive primarily from models manufactured in the eastern 
empire before the period of Iconoclasm. 

A summary of the investigation of each important 
member of this ‘early eastern group’ follows: 


1. The Pyxis in the British Museum 


Iconographically the pyxis derives from an earlier 
pyxis - probably of the sixth century - manufactured 
in one of the provincial centers in Egypt. The style 
appears to have turned away from the rather heavy- 
handed abstraction of the Coptic style and is more 
consistent with an Italian style of the first half of the 
fifth century. 


. The Lorsch Covers 


Like the multi-scene plaque in the Bodleian Library, 
the covers of the Codex Aureus from Lorsch do not 
copy a single five-part diptych of the early Christian 
period. Although there are a number of western 
elements in the iconography of some of the scenes of 
the Vatican and London bookcovers, the basic char- 
acter of the Lorsch plaques is eastern. The style - 
on the whole - appears to be reminiscent of that cur- 
rent in Constantinople during the latter years of the 
sixth century. 











The third group of Ada ivories deals with those which 
derive from contemporary models. The majority of the 
pieces exhibits ties to manuscripts of the Ada school itself. 


Summaries of the important pieces are as follows: 


1. Two plaques in Paris, Cabinet des Medailles, with 
Four Evangelists 











In style and in iconographic details, the Four Evan- 
gelists are taken from types current in Ada manu- 
scripts. The frontal body or torso type of each Evan- 
gelist in the Paris plaque appears to have been taken 
over almost directly from a figure type of Christ which 
appears in the Ada Gospels of St. Medard in Soissons. 


. The Harrach Diptych 


In style and to a certain extent in iconography there is 
the strong likelihood that the scenes in the diptych in 
Hradek were derived from contemporary manuscript 
illumination. 


. The Plaque in the Vatican with Christ and the Holy 
Women 











In iconography and style this plaque shows its relation- 
ship to a monument - perhaps an ivory - of the tenth 
century manufactured in Constantinople. 

Microfilm $4.05; Xerox $14.20. 314 pages. 
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A second listing. Please see abstract on page 3024. 
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STUDIES ON THE CHEMICAL COMPOSITION 
AND CYTOLOGY OF SPORES OF 
BACILLUS COAGULANS 


(L. C. Card No. Mic 61-151) 


John Wesley Hunnell, Ph.D. 
University of Illinois, 1960 





Spores of Bacillus c ns ATCC 8038 were produced 
for the study of some of the chemical and cytological prop- 
erties of the bacterial spore. Quantities of these spores 
were produced at 30, 45, 50, and 55 C. They were sub- 
jected to rigorous cleaning procedures, including the use 
of lysozyme. 

Several relationships among these spore suspensions 
were observed in response to the different sporulation 
temperatures. The ratio of the spore yield from the same 
amount of medium and the same size inoculum was 4 at 





30 C, 2 at 45 C, 1 at 50 C, and1 at 55 C. The viability, 
based on recoverability on a rich medium, was reduced 
with elevated sporulation temperatures. The resistance 
to thermal inactivation was reduced in the 30 C produced 
spores and more nearly uniform at the other three tem- 
peratures. The spores produced at 55 C were most re- 
sistant to heat. The dipicolinic acid and calcium contents 
appeared to decrease when calculated as per cent of dry 
weight. They were found to be nearly constant among the 
four suspensions when calculations were based on the 
numbers of spores present, indicating a size variation. 
The calcium to dipicolinic acid ratio increased with in- 
creased sporulation temperatures. 

The ability to respond to L-alanine and a mixture of 
calcium and dipicolinic acid as two different germination 
stimulation systems decreased with increased sporulation 
temperatures. Reduced recoverability, heat resistance 
increase, and low germination response suggested that the 
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spores produced at higher temperatures were more dor- 
mant. 

Tungsten oxide shadowed spores and ultra-thin sections 
of osmium tetroxide fixed spores were photographed in the 
electron microscope. Based upon dimensions taken from 
such photographs the spores produced at 30 and 45 C were 
not significantly different in size. The spores produced at 
50 C were significantly different from the 45 C spores and 
the 55 C spores were significantly different from the 50 C 
spores. The difference in volume was found to be con- 
tributed by an increase in the spore core and the spore 
coat. The volume of the cortex of the spore remained 
nearly constant, suggesting the cortex to be the site of the 
dipicolinic acid in the spore. 

When spores held at 99 C were studied calcium was 
found to be initially released rapidly and then more slowly 
until 40 per cent of the total could be found in the heating 
menstruum. Dipicolinic acid was released more slowly 
but continued until 82 per cent of the total had been 
released. 

When viewed both in shadowed preparations and in 
cross-sections, heated spores were found to lose their 
cortex and the spore core filled the space within the spore 
coat. After prolonged heat treatment the core was solu- 
bilized and only the spore coat remained. 

The spore coat of Bacillus coagulans was observed to 
have two distinct layers. After heating only one layer was 
visible. The spore coat was found to be composed of at 
least eighteen amino acids and one amino sugar. The pres- 
ence of muramic acid was not confirmed. 

When spores were germinated they were observed in 
cross-section to lose their cortex. Germinated spores 
also released their dipicolinic acid. These observations 
suggest that the dipicolinic acid was located in the cortex 
because of the disappearance of the cortex and the loss of 
the dipicolinic acid both during thermal inactivation and 
during germination. : 

Microfilm $2.75; Xerox $6.80. 145 pages. 





THE EFFECT OF OVEN AIR TEMPERATURE, 
CIRCULATION AND PRESSURE ON 
THE ROASTING OF TOP ROUNDS OF BEEF 
AND ON FACTORS DETERMINING 
ITS ACCEPTABILITY. 


(L. C. Card No. Mic 60-4258) 


Charles Martin Schoman, Jr., Ph.D. 
Rutgers University, 1960 


Major Professor: C. Olin Ball 


An experimental oven in which the independent vari- 
ables; oven air temperature, circulation and pressure 
could be measured and controlled was designed and con- 
structed. A commonly used type of commercial roast oven 
in which only temperature could be varied was selected as 
the control oven. 

Choice grade twenty pound top rounds of beef were used 
as the test product. Half of the round was roasted in the 
experimental oven under experimentally determined en- 
vironmental conditions. The remaining paired half round 
was roasted concurrently in the control oven at 300° F. for 
the first 30 tests as determined from common practice and 
at 250° F. for the last ten tests as determined from experi- 
mentation. The rounds were roasted to an internal meas- 





ured low point temperature as measured by a 9 point meat 
probe of 150° F. 

Oven air temperature, circulation and pressure, power 
consumption and product internal temperature were meas- 
ured continuously during the roasting period. Product 
temperature was measured for 30 minutes after removal 
of the product from the oven. 

Primary dependent variables measured were; yield 
(weight and volume), drip loss, evaporation loss, roasting 
time and power consumption. Analysis of absolute and 
difference values (experimental minus control) of these 
variables sequentially, determined new experimental en- 
vironments for subsequent experiments. 

Dependent variables effecting acceptability measured 
were; case hardening, color, juiciness, tenderness and 
palatability. Control charts and limits for both absolute 
and difference measurements based upon rounds roasted 
in the control oven were developed in order to determine 
if the experimental roasts were within control limits for 
acceptability. 

Main and interaction effects of the independent variables 
upon the dependent variables and relationships between de- 
pendent variables were determined by statistical analysis. 

It was found that weight and volume yields were directly 
correlated, that yield was primarily a function of evapora- 
tion loss and that yield decreased as oven air temperature 
and circulation increased. 

Pressure effect was found to vary with oven tempera- 
ture. In general, yield decreased as roasting time de- 
creased, however, by roasting at low oven temperatures 
(212.5-237.5° F), circulation (7.5-10scfm) and at the pres- 
sure of saturated steam at the oven operating temperature 
this could be reversed and yield could be increased about 
5% and roasting time decreased 10%. The experimental 
oven used 1/3 more power under these conditions, however, 
with added attention to oven insulation this could no doubt 
be decreased. 

An oven air temperature of 250° F. was found to be 
superior for roasting beef to the 300° F. presently recom- 
mended by most cook books in all respects except roasting 
time. Yield was increased about 8%, roasting time in- 
creased 25% and power consumption decreased 8%. Roasts 
were found to be acceptable when roasted under almost any 
environment; temperatures 175 to 400° F., circulation- 
natural convection to 40 scfm and pressure -atmospheric 
to 40 psig. 

Extremes had the greatest adverse effect, high tem- 
peratures caused burning, circulation caused a “weathered” 
appearance and the breaking apart of the meat at the con- 
nective tissue, and pressure caused a boiled aroma and a 
moist heat roast texture. Different top rounds of beef 
roasted under the same environmental conditions to the 
same internal temperature, in general, varied more than 
paired top rounds of beef roasted under different environ- 
ments to the same internal temperature. Final product 
internal temperature and rise in product temperature after 
completion of roasting were found to be extremely impor- 
tant factors affecting yield. Correlation between dependent 
variable measurements effecting acceptability were in 
general very poor. Percent pressed fluid and percent 
moisture were correlated. Relationships among Hiner 
Orifice, Warner-Bratzler Shear, Meat Grinder Power and 
Taste Panel methods of measuring tenderness were found 
very poor. There was good correlation between taste 
panel flavor and tenderness scores. 

Microfilm $2.95; Xerox $10.35. 226 pages. 
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AGRICULTURAL LAND USE 
OF GUADELOUPE 


(L. C. Card No. Mic 61-147) 


Don Roger Hoy, Ph.D. 
University of Illinois, 1960 


Agricultural land use on Guadeloupe, French West 
Indies, is oriented toward the production of export crops, 
principally sugar cane and bananas. These crops are 
grown on the land best suited for their growth. Crops and 
animals produced for local consumption are relegated to 
marginal areas, and their production is insufficient to meet 
local needs. 

Most of the agricultural land is owned and operated 
either as very large plantation-type farms or very small 
subsistence units. Distinct differences in land use occur 
on these antipodal farm-size groups. On large farms, 
export crops are grown almost exclusively, and the quantity 
and quality of these crops are the highest of the Islands. 
On small farms a wide variety of crops and livestock is 
tended, but crop yields and quality are much inferior to 
those on large farms. 

From place to place agricultural land use varies. 

Not only do crop types differ regionally but also farm size, 
cultivation methods, and tenure. In regions of sugar cane 
dominance, the land is about equally divided between large 
and small farms. On the large units, modern cultivation 
practices and techniques are employed; on small farms, 
simple traditional cropping methods and tools are used. 
Tenure in the cane regions is of three types; sugar com- 
panies control about one-half of the area, but lease part of 
that land to sharecroppers (colons); the other half is held 
by independent farmers who individualiy own a small area. 
In the banana areas owners of medium-size and large 
farms control most of the land; cropping operations are 
largely accomplished by manual labor; and in contrast to 
the cane regions, differences in tenure are not reflected 
in different crop patterns. In the regions where local food 
crops are dominant, most of the land is held in small 
owner-operated farms, and cultivation methods are analo- 
gous to those of small cane units. 

Pervading influences, operating through time, have 
caused Guadeloupe’s present-day agricultural economy to 
be based on three crops: sugar cane, bananas, and pro- 
visions (local food crops). The principal pervading influ- 
ences are: (1) the attitude of the French Government; 

(2) the social conditions on Guadeloupe; (3) Guadeloupe’s 
isolation; and (4) various tropical environmental influences. 
Operating together in complex interactions, these influences 
have favored the development of: (I) export crops which 
are not, or have not been, produced in France; (2) crops 
_which require little technological knowledge or care in 
cultivation; (3) crops which are quick-maturing and which 
yield a rapid financial return on the initial investment; 

and (4) crops which are adaptable to the tropical environ- 
ment of Guadeloupe and which can be quickly returned to 
production after storm damage. 
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Regional differences in agricultural land use on Guade- 
loupe result primarily from differences in the physical 
setting. The principal elements of the landscape which 
affect land use are terrain, precipitation, and soils. Where 
these elements combine to form favorable conditions for 
commercial crop production, large export-oriented farms 
control most of the land. These large units can profit only 
by producing sugar cane or bananas; the choice is governed 
largely by the different physical requirements of these 
crops. Small farms predominate on land less favorably 
suited to commercial crop production; and because of the 
character of the population and adversity of the physical 
setting, these small farms are dominantly devoted to 
provisions. Microfilm $2.75; Xerox $7.60. 164 pages. 


THE GROWTH AND FUNCTIONS 
OF THE GENERAL OFFICE DISTRICT 
IN THE WEST END OF LONDON 


(L. C. Card No. Mic 60-6567) 


William Thomas Wilson Morgan, Ph.D. 
Northwestern University, 1960 


The general observation is made that increasing size 
of the central business district has in many cities led to a 
General Office District the origins and functions of which 
are different from those of the original commercial centre. 

The origins of the West End of London are shown to be 
as a centre of government and a high class residential 
district with associated retail services in contrast to the 
intense commercial interests of the City of London. The 
increase in office employment is described together with 
some of the factors concerned. The commercialization of 
the West End after 1850 is discussed with the use of popu- 
lation statistics and land use maps. The influence of large 
estates and the building of new roads on the pattern of 
expansion is demonstrated. 

Maps are produced of the different functional categories 
of offices in the West End, based on a building by building 
survey. The factors leading to concentration or dispersion 
of different types of offices are discussed and the reasons 
for concentration are grouped under three headings: the 
presence of localizing bodies, functional prestige areas or 
social prestige areas. Distinctive combinations of types 
of offices enables the West End to be divided into “office 
regions.” 

The division of functions between the General Office 
District and the City of London is established with the aid 
of statistics of employment and use of floor space. The 
City is revealed as more completely an office district with 
a narrow range of interests, finance, shipping and the 
commodity markets, in which it is pre-eminent. The 
General Office District contains a larger office floor space 
and more office workers but is less exclusively an office 
district, sharing the West End with residents, retailing, 
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entertainment, hotels and light industry. The office in- 
terests are more varied and may be summarized as those 
of government, social affairs, control of manufacturing 
industry (especially large scale industry) and new forms 
of enterprise. 

The population resident in the West End Boroughs is 
seen to be especially adult, female, single, high class and 
with a large foreign element. Of the 702,399 persons 
employed in the West End Boroughs in 1951 however, only 
122,448 were resident. The origins of the people who enter 
the West End for employment is examined and compared to 
the movement in to the City. Distinct “commuting regions” 
are revealed which are seen to be related to rail transport 
and the different type of employment offered in the two 
areas. Evidence is produced suggesting that people tend 
to live at a distance from their place of work proportional 
to their status. 

Microfilm $3.95; Xerox $13.75. 305 pages. 


RECENT ECONOMIC DEVELOPMENT 
IN GUATEMALA 


(L. C. Card No. Mic 60-5142) 


Franz Nowotny, Ph.D. 
The University of Florida, 1960 


Guatemala is, at present, undergoing interesting eco- 
nomic developments. The country is struggling to over- 
come the ill features of monoculture by diversifying its 
economy through diversification of agriculture and through 
industrialization. 

Coffee and bananas are still the most important foreign 
exchange earners, grown in “latifundios,” the productivity 
is relatively low since many owners of fincas are absentee- 
landlords. 

-Coffee and bananas have displaced in many cases the 
staple food crops--corn and beans--in the lowlands where 
they could be raised with high yields. Today most of the 
corn and beans are grown in *minifundios” in the highlands 
where the soils are eroded and where farm practices are 
outmoded. The population of Guatemala is increasing 
while the acerage in corn and beans is decreasing with a 
resultant deficit in basic food crops which has to becovered 
through imports. 

New crops, especially cotton and rubber and some fiber 
plants are being introduced in order to diversify the 
economy. 

Cattle raising and dairy farming is gaining in impor- 
tance, although much is still to be done to increase the 





quality of the livestock and to lower the prices for dairy 
products. 

Timber resources are excellent and abundant and, with 
the development of the transportation system, will be an 
important source of income in the future. 

Mineral resources are limited; a complete survey is 
still missing. Lead and zinc are the most important min- 
erals mined in commercial quantities. Oil prospects are 
good. 

The transportation system improved greatly with the 
completion of the Interamerican Highway, which represents 
a part of the Pan-American Highway and which links the 
country to Mexico and to Salvador. Of great economic 
importance for the country, the Pacific Highway links 
Guatemala City, the bulk of the population and the main 
economic centers to the two major ports of the country, 
Puerto Barrios on the Atlantic coast and San Jose on the 
Pacific. 

The power resources are being improved; dry areas 
of the country, especially in the eastern part of Guatemala, 
are being irrigated and valuable land in the area of Lake 
Izabal is being drained. 

Industrial development is in the initial stage of develop- 
ment. Most of the plants of the country are small in size 
and are engaged in the transforming of locally grown 
products into semi-finished or finished products. Fruits 
and vegetables are canned and processed, beverages are 
produced, cotton is manufactured into textiles, lumber is 
worked, etc. Since the size of the plants is generally small 
and the cost of production is high, most of the products are 
sold locally. The majority of all the factories are located 
in the province of Guatemala; indeed, mainly in the city of 
Guatemala itself. The city of Quetzaltenango ranks second 
in industrial importance after Guatemala City. 

Although the progress Guatemala has made in the last 
years in developing the economy of the country is impres- 
sive, there are still a number of obstacles to be overcome. 
Transportation is still inadequate, capital is lacking, the 
market is small in size, labor is lacking in certain areas 
and housing needs improvement. Malnutrition is one of the 
causes of low productivity. 

The future can be faced optimistically because there is 
a drive to eliminate these hurdles to progress through the 
introduction of better education for more people, public 
health measures, new farm practices, better land tenure 
conditions, and so on. 

The progress made in the economic integration of the 
five Central American countries is encouraging. Also, the 
beginning of economic and social integration of the Ladinos 
and Indians, the absorption of the Indians by the Ladinos, 
and the resulting elimination of extremes in wealth and 
poverty indicates a bright future for Guatemala. 

Microfilm $3.40; Xerox $11.95. 264 pages. 
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THE PETROLOGY OF 
THE SHINGLE CREEK PORPHYRY 


(L. C. Card No. Mic 61-625) 


Hewitt Hamilton Bostock, Ph.D. 
The University of Wisconsin, 1961 


Supervisor: Professor Robert Maynard Gates 


The Shingle Creek Porphyry comprises a volcanic neck 
and dike system exposed over an area some 43 by 14 miles. 
It is located immediately south west of the town of Penticton 
in southern British Columbia, Canada. 

The intrusion is of rhyolitic composition and may be 
differentiated into two phases on the basis of plagioclase 
composition, an albite phase followed by an oligoclase 
phase. Plagioclase in the peristerite range is largely 
missing from the intrusion. The porphyry is intruded into 
a diorite, granodiorite, felsite basement complex and is 
bordered to the south by the remnants of a volcanic cone, 
the Springbrook formation. The latter is overlapped by 
basic volcanics of the Marron formation. The petrography 
and structure of these formations is described and analyses 
of the prominent rock types by the rapid methods are 
presented. 

A mineralogical study has been made of the plagioclase, 
sanidine and quartz phenocrysts in the intrusion with the 
object of discovering what variations in texture, composi- 
tion, unmixing and thermal state may be present in the 
phenocrysts. An attempt to apply the patterns discovered 
to the interpretation of the development of the intrusion 
has been made. 

It is suggested that within each phase of the intrusion 
the optic angle of plagioclase tends to decrease as intrusion 
of the phase progressed. This phenomenon is considered 
to represent conditions present at depth and has been 
discussed in the light of Kennedy’s suggestions concerning 
the distribution of water vapor in plutonic magma bodies. 

Zoning in sanidine phenocrysts has been described and 
it is suggested that zoning may arise from an interplay of 
small differences in composition and Al - Si ordering. 
Unmixing shown by diffractometer and oscillation study as . 
well as optic angle measurements may be correlated with 
the structural environment in which the phenocrysts came 
to rest. 

It is suggested that resorbtion of quartz phenocrysts 
commonly observed in acidic lavas may be due to a change 
in pressure of volatiles accompanying the rise of the 
magma from depth. Peripheral textures of quartz pheno- 
crysts attributed to late growth are described. 

The pertinent features of the Shingle Creek Porphyry 
are believed to be consistent with differential fusion and 
it is suggested that the volcanic activity at Shingle Creek 
may be correlated with movement along the Vernon- 
Sicamous fault. 

Microfilm $2.75; Xerox $8.20. 180 pages. 
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STRATIGRAPHY AND PALEOGEOGRAPHY 
OF UPPER JURASSIC AND LOWER CRETACEOUS 
ROCKS OF CENTRAL WYOMING: 
ENVIRONMENTAL RECONSTRUCTION OF 
FLUVIATILE AND SHALLOW MARINE 
ENVIRONMENTS ON A STABLE SHELF. 


(L. C. Card No. Mic 60-4975) 


William Hirst Curry, III, Ph.D. 
Princeton University, 1960 


In central Wyoming, 400 feet of upper Morrison clay- 
stones, Lakota conglomerates, and shales and sandstones 
of the Fall River, Skull Creek, Muddy, and Shell Creek 
members of the Thermopolis Formation accumulated on 
a tectonically stable shelf during Late Jurassic and Early 
Cretaceous time. Regional and local lithologic correlation, 
age and paleoecologic evaluation of 161 species of fossils 
and detailed field and laboratory description of the sedi- 
mentary rocks facilitate environmental reconstruction 
during the deposition of these sedimentary rocks in central 
Wyoming. 

In early Morrison time, reddish, illitic muds (clay- 
stones) derived largely from illitic Permo-Jurassic red- 
beds within the orogenic belt west of the shelf were de- 
posited on extensive flood plains. Charophytes flourished 
in local lakes forming calcareous deposits. Drab, mont- 
morillonitic muds (claystones) deposited on late Morrison 
flood plains reflect vulcanism within the orogenic belt. 

In early Lakota time, Permian chert gravels from 
western Utah were deposited along a river drainage at 
elevations of 500 to 1000 feet. In middle Lakota time, 
drab kaolinitic muds (claystones) were deposited on a 
flood plain along the western margin of the Lakota river 
drainage. In late Lakota time, northwest flowing streams 
deposited well sorted, cross-laminated sands on the flood 
plain. 

In early Fall River time, Cretaceous seas drowned the 
Lakota river drainage, and re-worked the fluviatile sedi- 
ments leaving a nearshore lag concentration of chert 
pebbles, siltstone cobbles, polished granules, and spherical 
sand grains, while irregularly thin bedded silts were de- 
posited in marshes in west-central Wyoming. Shallow 
marine, ripple bedded, iron rich silts, re-worked by bur- 
rowing worms, were buried by deeper marine gray silty 
muds (shales) and thin irregular silt laminations. In middle 
Fall River Time, well sorted, cross-laminated sands were 
deposited in shallower seas of east-central Wyoming. 

In Skull Creek time during the maximum of the first 
Cretaceous marine transgression, seas were 150 feet deep 
in central Wyoming and extended 300 miles farther south- 
west. Gray muds (shales) of kaolinite and interlayered 
illite and montmorillonite were deposited in slightly 
brackish marine waters. The variety of preserved Early 
Cretaceous Gulf Coast and Canadian marine fossils was 
reduced in Wyoming partially by brackish, turbid waters, 
soft mud bottoms and abrasion of foraminiferal tests, and 
partially by de-calcification by organic decomposition 
products. 
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In early Muddy time, marine regression permitted 
erosion of Skull Creek shales and plant growth in a uniform 
warm temperate climate on a gently upwarped land area in 
the middle of central Wyoming. Locally formed reddish 
kaolinitic muds (claystones) and thin, irregularly bedded 
silts were deposited in marshes and islands on the Sweet- 
water shoal while well sorted, cross-laminated beach and 
off-shore bar sands were deposited in adjacent shallow 
marine waters. 

In late Muddy time, the second Cretaceous marine 
transgression flooded the Sweetwater shoal with slightly 
brackish, cold bottom and warm surface waters. Iron rich, 
montmorillonitic silty muds (shales) were re-worked by 
burrowing worms and de-calcified by organic decomposi- 
tion products. Fine sand beds were deposited at the rate 
of 1.7 cm/year, or 340 times faster than the net rate of 
deposition of the entire Thermopolis and Mowry sequence. 
Sharks were absent in the deeper, colder Shell Creek seas 
after separation from warmer Gulf Coast seas in Muddy 
time. The Neogastroplites fauna of the Shell Creek member 
is dated as Albian because of the associated Inoceramus 
anglicus Woods. From about 94 to 91 MY age, volcanic 
glass ? from the Idaho Batholith altered to montmorillonite 
before burial in Shell Creek time, but after burial in Mowry 
time. Large ash deposits of Shell Creek glass? altered to 
montmorillonite within several hundred years after rapid 
deposition. Microfilm $3.95; Xerox $13.95. 306 pages. 








THE SYSTEM 
NaAlSi,0,-H,O-Argon 
and 
OSMOTIC EQUILIBRIA IN METAMORPHISM 


(L. C. Card No. Mic 60-4992) 


Hugh John Greenwood, Ph.D. 
Princeton University, 1960 


Phase equilibrium in metamorphic rocks is affected by 
temperature, pressure, and the chemical potentials of the 
reacting volatile components. The theory interrelating 
these variables has been developed by Thompson (1955), 
and has been tested here by studying the reaction: 


2 Analcite Albite + Nepheline + 4 Water 


in the presence of mixtures of water and argon. The P-V 
properties of the system H20-Argon have been determined 
up to a pressure of 2000 bars at a temperature of 500°C. 
These data permit calculation of the composition of the 
water-argon mixture which should equilibrate with the 
phase assemblage analcite plus albite plus nepheline. 
Experimental determination of this composition as a func- 
tion of pressure at constant temperature is in excellent 
agreement with the theory. 

The equilibrium pressure-temperature curve for the 
reaction has been redetermined in the presence of pure 
water, and reversibility has been demonstrated. The curve 
passes through 415° + 15° C at 125 bars, 490° + 5° C at 
500 bars, 525° + 5° C at 1000 bars, and 570° + 5° C at 
2000 bars. 

Argon-water mixtures are not ideal. The thermo- 
dynamic concentration of water in the water-argon mix- 
tures is more than its molar concentration, and the ratio 





of the thermodynamic to the molar concentration reaches 
values as high as 4:1 at low concentrations of water and 
high pressure. Amagat’s rule of additive volumes and 
Dalton’s law of additive pressures do not fit the data above 
200 bars. 

The extended theory due to Thompson is applied to 
geologic processes. Metamorphism in the presence of 
Hz O-CO2 mixtures is discussed, and it is shown that iso- 
grads may cross one another if they are defined in terms 
of reactions which evolve different volatile components. 
The displacement of the actinolite isograd in the Woods- 
ville area in Vermont is suggested as a possible illustra- 
tion of such a situation. 

The temperature and equilibrium pressure of water at 
a depth of 170 kms within the earth are estimated from the 
association of diamond and phlogopite in kimberlites. The 
temperature at this depth is estimated to be no higher than 
1250° + 75° C, and the equilibrium pressure of water to be 
no lower than ten kilobars. Expansion of the water in these 
phlogopitic rocks is suggested as a possible source of 
energy for the explosive emplacement of kimberlites. 

Microfilm $2.75; Xerox $5.60. 113 pages. 


LATE QUATERNARY ALLUVIATION 
AND EROSION IN BOXELDER CREEK VALLEY, 
LARIMER COUNTY, COLORADO. 


(L. C. Card No. Mic 61-797) 


David Vernon Harris, Ph.D. 
University of Colorado, 1960 


Supervisor: Assistant Professor William C. Bradley 


Boxelder Creek in northern Colorado heads in a Pre- 
cambrian granite plateau of the Front Range and flows 
southeastward through dissected Paleozoic and Mesozoic 
sedimentary rocks to join Cache la Poudre River in the 
Colorado Piedmont. Boxelder Valley, like many other 
western valleys, is floored with Recent alluvium of more 
than one age; in this valley, four periods of alluviation and 
soil development were separated by periods of arroyo 
cutting; the most recent trend is cutting that began about 
1900. Carbon-14 analysis of charcoal by the U.S. Geo- 
logical Survey indicates that the third alluvium was laid 
down 1800 + 160 years ago. Dark, humus-rich paleosols 
containing aquatic molluscs indicate that alluviation and 
soil formation occurred during times of relatively moist 
climate; channeling took place during intervening drier 
intervals when the climate resembled that of today. 

Weather data beginning about 1880 support the conclu- 
sion that climatic change caused the most recent arroyo 
cutting. Fort Collins data, in agreement with weather data 
elsewhere in the Missouri River Basin, indicate a slight 
increase in average annual temperature and a slight de- 
crease in total annual precipitation; large fluctuations of 
temperature and precipitation accompanied both trends. 
Severe drought during the 1890’s so weakened soil-stabi- 
lizing vegetation that exceptionally large cloudburst floods 
in the early 1900’s cut arroyos and gullies in most of the 
Boxelder area. 

Geologic factors have locally influenced this recent 
arroyo cutting and gullying. In the granite area, because 
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deep permeable mantle on low slopes absorbs water 
readily, preventing excessive runoff but allowing seepage 
water to sustain soil-stabilizing vegetation, arroyos are 
absent. Alluvial fans in this area, because of low silt-clay 
contents, are rarely gullied. In the area of sedimentary 
rocks, steep, relatively impermeable slopes shed storm 
water readily, and ineffective vegetation could not prevent 
arroyo cutting. Alluvial fans in this area are mainly de- 
rived from shale, hence are relatively impermeable and 
are gullied in their fanhead portions. 

Microfilm $2.75; Xerox $5.80. 119 pages. 


GEOLOGY OF 
THE BRITISH VIRGIN ISLANDS 


(L. C. Card No. Mic 60-4999) 


Charles Everett Helsley, Ph.D. 
Princeton University, 1960 


The British Virgin Islands are a group of small islands 
in the northeastern Caribbean about 70 miles east of Puerto 
Rico. They are underlain by keratophyres and spilites of 
unknown age, andesitic pyroclastics of Cenomanian and 
middle Eocene age, and granitic rocks of middle or post- 
middle Eocene age, all of which have been mildly meta- 
morphosed and deformed. 

The oldest rocks are named the Water Island Formation 
and consist of keratophyres and spilites with a few radio- 
larite units. This formation was apparently deposited on 
the sea floor prior to the Cenomanian and marks the be- 
ginning of the development of the island arc. Throughout 
most of the area the formation has been contact metamor- 
phosed by the later intrusives to the epidote-amphibolite 
or hornblende-hornfels facies. 

Uplift and erosion of the Water Island formation pre- 
ceded the deposition of the andesitic pyroclastics of 
Cenomanian to middle Eocene age, which constitute the 
Virgin Island group. The oldest formation in this group 
is the Louisenhoj Formation which is comprised of up to 
15,000 feet of augite-andesite breccias and tuffs with a few 
interrelated conglomerates. These pyroclastic rocks were 
deposited on the northern slope of a geanticlinal rise during 
the Cenomanian. 

The Outer Brass Limestone overlies the Louisenhoj 
formation and consists of a carbonaceous, silicified, radio- 
larian limestone with minor tuffaceous material, apparently 
deposited in several hundred feet of water. 

Unconformably overlying the Outer Brass limestone is 
the Tutu Formation consisting of about 9,000 feet of vol- 
canic wackes and a few limestone breccias derived from 
Louisenhof formation and Outer Brass limestone. Near the 
top of the unit is a limestone about 500 feet thick, the Congo 
Cay Limestone. Limestone breccias within this formation 
have been dated as probably Cenomanian in age. 

Conformably overlying the Tutu formation is the Tortola 

















Formation of middle Eocene age. This formation is sub- 


divided into three members: the Hans Lollik augite- 
andesite breccia member, the Sage Mountain member con- 
sisting of pyroxene-free andesite breccias and volcanic 
sandstones, and the Shark Bay member which consists of 
pyroxene-free andesite breccias and tuffs with abundant 
glass fragments, and includes a limestone lentil, the 











Mount Healthy Limestone. These pyroclastic rocks were 
derived from at least three cones and were deposited on 
a northward sloping surface. 

Overlying the Tortola formation in apparent conformity 
is the Necker Formation, of possible middle Eocene age, 
which consists of welded tuffs, breccias, and tuffs, all of 
which contain free quartz. This formation includes frag- 
ments of granitic rocks derived from the batholith and 
thus post-dates the intrusion of the batholith. 

The eastern portion of the area is underlain by a com- 
posite batholith, the Virgin Gorda Batholith, of probable 
middle Eocene age. The rocks within it vary systemati- 
cally from olivine gabbro to granite with the bulk of the 
batholith being diorite, tonalite and granodiorite. 

Following the emplacement of the batholith the Virgin 
Island group was deformed into a northward dipping homo- 
cline, in many areas overturned, with an approximate east- 
west axis. This has subsequently been further deformed 
by northwest-trending dextral and northeast-trending 
sinstral strike-slip faults and by north-south faults with 
both normal and strike-slip components. This faulting 
probably accompanied the development of the Anegada 
trough. Near surface intrusives were emplaced during 
this faulting and are characterized by quartz-andesine and 
andesine-hornblende porphyrites. 

All the rocks in the British Virgin Islands have under- 
gone contact metamorphism by the batholith, varying in 
intensity from the zeolite facies to the pyroxene-hornfels 
facies. Shearing and dynamo-thermal metamorphism are 
also present in the lower portion of the section. 

Microfilm $3.65; Xerox $12.85. 282 pages. 











STRATIGRAPHY OF 
THE PENNSYLVANIAN AND LOWER PERMIAN 
OF THE NORTHERN DENVER BASIN, 
NORTHEASTERN COLORADO, SOUTHEASTERN 
WYOMING AND WESTERN NEBRASKA. 


(L. C. Card No. Mic 61-799) 


John Harger Hoyt, Ph.D. 
University of Colorado, 1960 


Supervisor: Professor Warren O. Thompson 


Permo- Pennsylvanian sedimentation in the northern 
Denver basin was influenced by the positive areas of 
Frontrangia (ancestral Front Range) and the Cambridge 
arch. Near these sources, coarse clastics interfinger with 
shales and limestones of the basin. In general, younger 
marine strata progressively overlap older sediments. 

The Cambridge arch was first covered by marine Penn- 
Sylvanian sediments during Desmoinesian time. Front- 
rangia contributed coarse arkosic sediments from Mor- 
rowan into Leonardian time. The northwest trend of 
Frontrangia and the Cambridge arch is indicated by isopach 
and lithofacies data. The Transcontinental arch was a posi- 
tive pre-Morrowan feature which also was very slightly 
positive during Desmoinesian, Missourian, and post-Vir- 
gilian to pre-Wolfcampian time. The Hartville, Wyoming, 
area was basinal until uplifted in post-Wolfcampian to 
pre-Leonardian time. Post-Wolfcampian erosion in the 
Hartville area is indicated by truncated Wolfcampian 
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sediments. The northern Laramie-Casper Mountain area 
was first covered by marine Virgilian sediments. Isopach 
maps indicate that the Las Animas arch was mildly positive 
in Morrowan, Atokan and Desmoinesian time. 

Based on the physical features of stratigraphic sequence 
and lithology, the Fairbank formation is correlated with the 
Morrowan Series. The Hartville formation is an off-shore 
facies of the Casper formation. Morrowan sediments may 
not be present on the east flank of the Laramie Mountains, 
but the presence of Atokan sediments is confirmed by 
Atokan-age fusulinids found in the lower Casper strata. 
Atokan fusulinids have also been found on the outcrop along 
the Front Range in northern Colorado. The Ingleside for- 
mation is equivalent to the Casper of the east flank of the 
Laramie Mountains. Near the state line the Ingleside 
ranges in age from Atokan through Wolfcampian. To the 
south the basal Ingleside intertongues with the Fountain 
formation. At the type locality, the Ingleside is entirely 
Wolfcampian. Atokan fusulinids from wells in northeastern 
Colorado indicate that the Atokan sediments present in the 
basin and over the Las Animas arch are thicker than for- 
merly believed. 

The Satanka formation consists of the red sediments 
that lie between the Casper or Ingleside formation below 
and the Opeche shale member of the Goose Egg formation 
or the Lyons sandstone above. The Satanka should not be 
included in either the Casper or the Goose Egg formation. 
Lateral equivalents of the Satanka are the uppermost 
Casper of the type locality, the Cassa member of the Hart- 
ville formation, the Lyons sandstone, and rocks of Leo- 
nardian age in northwestern Kansas. The Hartville forma- 
tion is divided into seven units which are called members 
and which range in age from Atokan into Leonardian. 
Wolfcampian fusulinids occur 70 to 80 feet below the sub- 
surface “red shale marker” in Cheyenne County, Nebraska, 
which necessitates lowering the Permo- Pennsylvanian 
boundary in southeastern Wyoming and western Nebraska. 

Lithofacies maps for each of the series studied indicate 
decreasing clastic ratios in progressively younger strata. 
Pre-Desmoinesian clastics display decreasing particle- 
size toward the center of the Denver basin. In beds de- 
posited following burial of the Cambridge arch, clastic 
particles become smaller eastward from Frontrangia 
across the basin. An evaporite basin existed in the Lusk 
embayment during Desmoinesian, Missourian and Virgilian 
time. 

The present structure of the northern Denver basin is 
abruptly asymmetrical and is much steeper on the west 
than on the east side. The structure also is slightly elon- 
gate in a northerly direction. The deepest portion of the 
basin lies only 18 to 20 miles east of the Permo-Pennsyl- 
vanian outcrop. Isopach maps of the Pennsylvanian and 
Lower Permian series show relatively greater subsidence 
in the center of the basin than on the flanks, and also indi- 
cate a general southward tilting. 

About one well per 390 square miles has penetrated this 
portion of the Lower Permian-Pennsylvanian section. 
The northern Denver basin must be considered largely 
unexplored. Microfilm $3.20; Xerox $11.05. 245 pages. 





THORNTON REEF COMPLEX 
IN THE SILURIAN 
OF NORTHEASTERN ILLINOIS 


(L. C. Card No. Mic 60-6552) 


Jerome Jullian Constand Ingels, Ph.D. 
Northwestern University, 1960 


Director: L. L. Sloss 


The term “fossil reef” is reviewed and redefined to be 
any organically derived structure that consisted of: 

1) a rigid framework or core which during some period of 
its history has been capable of organic growth to the sur- 
face; and, 2) in most cases, a circumscribing detrital 
flank deposit which normally constitutes the preponderant 
volume of the reef mass. Satellite reef is defined as a 
minor peripheral fossil reef that is subordinate to a main 
or larger reef. 

Fossil reefs are geometrically classified into three 
major groups by consideration of their shapes in plan 
view: I) Linear Reefs; II) Annular Reefs; and III) Equi- 
dimensional Reefs. These major classes are further sub- 
divided into sub classes in terms of their cross-sectional 
shape. 

A detailed study of the geometry, paleontology, and 
petrography of a Silurian Reef Complex, which lies about 
ten miles southwest of the southern tip of Lake Michigan, 
demonstrated that the complex was a true reef 575 feet 
thick at its maximum development. The reef was charac- 
terized by an organic framework or core and a surrounding, 
preponderantly bioclastic, flank deposit on which many 
satellite reefs developed. 

Initial reef development was probably from coalescing 
coral growth centers on the floor of a Silurian epiconti- 
nental sea during the Alexandrian Epoch. Upon attainment 
of wave base by the beginning of the Niagaran Epoch, a 
prevailing west-by-southwest wind, in conjunction with a 
surrounding water depth of about 200 feet, controlled the 
development of a definite southwest-to-northeast ecologic 
zoning in the form of distinct biotopes and lithotopes. 

The reef core, represented by a preponderance of skeletal 
material in growth position, was the site of a windward 
wave-resistant stromatoporid ridge, a coral rampart, a 
dead-reef flat, a lagoon beach, a lagoonal crinoid meadow, 
and a leeward wave-resistant stromatoporid ridge. The 
core is surrounded predominantly bioclastic flank deposits, 
consisting of rhythmic alternations of fossil fragments, 
calcareous muds, and argillaceous sediments. The flank 
was the site of a number of organic communities dominated 
by either brachiopods, gastropods, or sponges. Other 
areas of the flank were characterized by a lack of a dis- 
tinctive fauna. Continued rise of sea level allowed further 
upward and lateral reef growth with the probable result of 
an atoll stage of reef development by early Cayugan time. 
Microfilm $2.75; Xerox $6.00. 122 pages. 
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STRUCTURAL RELATIONS 
OF THE PALEOZOIC ROCKS 
IN THE SCHUNEMUNK QUADRANGLE, 
OF SOUTHEASTERN NEW YORK. 


(L. C. Card No. Mic 61-26) 


Kenneth Ralph Kothe, Ph.D. 
Cornell University, 1960 


The sedimentary formations range in age from the 
Precambrian to Middle Devonian, and have a total thickness 
exceeding 7,000 feet. Carbonates of the Lower Cambrian 
part of the Wappinger dolomitic limestone were deposited 
adjacent to, and on the flanks of, islands of Precambrian 
metasediments. After gentle folding and an extended 
Middle Cambrian erosion interval, the Precambrian rocks 
of the islands were again exposed as inliers of some relief. 
Renewed subsidence, during the Upper Cambrian and Lower 
Ordovician, resulted in deposition of the remainder of the 
Wappinger formation and the islands of Precambrian meta- 
sediments were buried. Pre-Trenton folding and emer- 
gence were followed by erosion which again exposed the 
Precambrian metasediments as inliers. Differential 
erosion accentuated the relief of these inliers and conse- 
quently, during local transgression of the Trenton sea, 
muds of the Hudson River Group covered the gently folded 
and fractured beds of the Wappinger dolomite, and lapped 
onto the flanks and buried the island inliers of Precambrian 
metasediments. Taconic deformation tightened all pre- 
existing folds in the Wappinger formation and also formed 
small, tight, asymmetrical folds in the shales of the Hudson 
River Group. Post-Taconic - Pre-Silurian differential 
erosion again exposed the Precambrian inliers. 

The continental, Lower Silurian Shawangunk conglom- 
erate overlapped the Precambrian metasediments and the 
Wappinger dolomite of the inliers and covered the Hudson 
River sediments. During the Silurian and Lower and 
Middle Devonian, some 5,000 feet of sediment were 
deposited. 

Post-Middle Devonian large scale deformation pro- 
duced a major syncline, with secondary folds. This syn- 
cline strikes northeast-southwest across the central third 
of the quadrangle, and is the northeast extension of the 
Green Pond-Schunemunk Mountain outlier. The Woodcock 
Hill faults on the northwest flank, and the Woodbury Creek 
and related faults on the southeast flank were formed 
during the late stages of this folding, and are of local ex- 
tent. Small, minor faults also occur along the zone of un- 
conformable contact between the relatively incompetent 
Lower Paleozoic sediments and the competent Precambrian 
rocks of the inliers and Hudson Highlands. 

Microfilm $2.75; Xerox $5.20. 105 pages. 


THE STEINPLATTE REEF COMPLEX 
OF THE ALPINE TRIASSIC (PHAETIAN) 
OF AUSTRIA 


(L. C. Card No. Mic 60-5034) 
Henry Robert Ohlen, Ph.D. 
Princeton University, 1960 


The Steinplatte Reef Complex, located in the Northern 
Calcareous Alps of Austria, is of latest Triassic (Rhaetian) 





age. The Steinplatte Reef grew on the northern fringe of 
a Bahama-like platform which faced a basin--the Késsen 
trough--on the north. 

This narrow Kodssen basin developed by local subsidence 
during Rhaetian time. At first, small pelecypod banks 
formed at the tectonic hinge line between the trough and 
the platform. Asymmetrical pelecypods formed the initial 
fauna of the small bank; these were then replaced by pele- 
cypods with symmetrical shells, colonial coral heads, 
sponges, hydrozoans, and a rotalid foraminifer. Crinoids 
thrived on the flanks of the bank, which rose above the 
Kossen basin by 40 m. The subsequent growth of huge 
coral masses developed a coral reef. 

The unbedded framework of the reef was built mainly 
by a single species of coral, individual masses of which 
reached a height of 10 m. Pockets within and at the edges 
of this reef core sheltered spp. of sponges and hydrozoans. 
Several species of colonial coral, red and blue-green 
algae, free and encrusting foraminifera, sponges and hydro- 
zoans, gastropods, crinoids, and an encrusting problem- 
aticum grew at the reef front. Unbedded breccia accumu- 
lated in the fore-reef area, but the fore-slope, inclined at 
about 28 degrees, consisted primarily of rudely bedded, 
gray, coarse calcareous sands. With the growth of the reef, 
shale deposition in the KOssen basin gave way to deposition 
of fine calcareous sand, which was inhabited by worms, 
rhynchonellid brachiopods, and ostracods; these thin- 
bedded, dark, basin deposits are rich in organic-matter. 
Near the close of reef development, the Steinplatte Reef 
overlooked the basin by 100 m. 

Behind the reef framework of coral masses, biotic and 
textural features vary somewhat. The dominant organisms 
were small colonial coral heads, megalodontid pelecypods, 
gastropods, foraminifera, and problematical encrusting 
organisms. Green and blue-green algae, certain foramini- 
fera, solitary corals, and crinoids thrived locally. This 
biotope extended about 2 km from the reef core, but may 
also have been present in passages through the reef itself. 
The mud-free calcarenites and the biota suggest a very 
shallow, current-swept, normal marine environment. 

The biotic and textural characteristics of the back-reef 
deposits still more distant from the reef core suggest hy- 
persaline conditions. The biota is small in variety but rich 
in numbers; an association of a dasycladacean alga anda 
large foraminifer is dominant. Megalodontid pelecypods, 
as isolated individuals and as shell beds, and gastropods 
form the remainder of the biota. Stenohaline forms are 
absent. The texture is also rather uniform--fine, usually 
sparry, calcarenite. This very shallow water environment 
probably represents the transition to the Bahama-like 
platform. 

The reef was eventually drowned through excessive 
subsidence. Upon cessation of coral and algal growth, the 
biotic elements characteristic of the pre-reef bank (pele- 
cypods and crinoids) reappeared. The basal bed (encrinite 
with a red-mud matrix) of the Lias (Jurassic) conformably 
overlies the gray, Rhaetian deposits. 

Microfilm $2.75; Xerox $8.60. 190 pages. 
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SOME FOSSIL INVERTEBRATES 
OF THE PENNSYLVANIAN MAZON CREEK 
COASTAL PLAIN, ILLINOIS. 


(L. C. Card No. Mic 61-494) 


Eugene Stanley Richardson, Jr., Ph.D. 
Princeton University, 1954 


The fossils described occur in ironstone concretions in 
the Middle Pennsylvanian Francis Creek shale, lying above 
Number 2 coal in Will and Grundy Counties, Illinois. They 
are part of a very rich biota including about 500 species 
and form-species of plants and about 200 species of ani- 
mals, chiefly invertebrates. 

For almost a century, fossils in concretions have been 
collected from the banks of Mazon Creek, a few miles to 
the west, and that locality has become internationally 
celebrated. The fossils described are a part of the same 
fauna, brought to light in the operation of strip mining for 
coal; they may be collected by the thousand in the spoil 
heaps of the abandoned mines, though the pits themselves 
have become filled with water and it is no longer possible 
to find fossils in place in the sides of the cuts. 

The environment in which the fauna lived was a moder- 
ately open woods or forest, traversed by streams fre- 
quently in flood. This is in contrast to the typical swamp 
forest that prevailed on the site at the time of deposition 
of the coal. The rock is light-colored, evidently containing 
little organic matter aside from the fossils themselves. 
Roaches, typical inhabitants of dense humid forests, are 
rare in this fauna as contrasted with the fauna of the dark- 
colored rocks of Pennsyivania or Europe. 

The concretions surrounding the fossils were probably 
formed very soon after burial of the animals and plants; 
the rock bears a very sharp impression of the fossil, 
formed before dissolution of the tissues, while cracks 
formed in the concretions, probably incident to a volume 
loss in the last stage of cementation, cut sharply across 
the impressions, thus having formed after consolidation 
of the matrix. 

In certain localities within the collecting area, one or 
another species of plant may predominate. This suggests 
both that there were groves of one or another dominant 
plant type within the area, and that there had been little 
transportation of the specimens before burial. 

Proximity to a sea coast is shown by a few marine 
fossils included in the fauna; their excellent preservation 
shows that they cannot have been moved far from place of 
habitation to place of burial. 

Eight species of insects are described, seven of them 
new, in eight genera, six of them new, and seven families, 
three of them new. The first Pennsylvanian representative 
of the Spilapteridae (Palaeodictyoptera) in North America 
is described, being also the earliest known species of the 
family, though rather specialized in several respects. 

Two new genera are described in the large protorthopteran 
family, Cacurgidae, a family typical of the Mazon Creek 
fauna. A new family is described in the order Caloneu- 
rodea, the family consisting of two genera occupying a 
position very close to the origin of the order and the oldest 
caloneurodeans yet reported. The remarkable species 
Teneopteran mirabile Carpenter is redescribed with new 
material and assigned to a new family of uncertain ordinal 
affiliation. 

In contrast to other Pennsylvanian insect faunas, the 








Mason Creek fauna consists dominantly of Protorthoptera 
and has relatively very few Blattaria. This seems to co- 
incide with the hypothesis of a rather open forest environ- 
ment. ; 

The first specimens of the genus Arthropleura to be 
reported from North America are described. Since they 
consist of parts of legs, they are not named as repre- 
senting a new species, specific characters being found on 
the dorsal test. Arthropleura was the largest land animal 
of the entire fauna, attaining a length of about five feet, 
several times the size of any of the terrestrial vertebrates. 

The marine fauna consists of one specimen of a tube- 
building worm, placed in a new genus and species in the 
family Serpulidae; one specimen of a polyplacophorous 
amphineuran, described as a new species in the genus 
Helminthochiton; and one specimen of a pectinoid pele- 
cypod, Aviculopecten mazonensis Worthen. The serpulid 
worm has a straight tube with a pronounced flare at the 
apertural end, distinguishing it form Serpula and Longi- 
tubus. The Helminthochiton consists of the eight valves 
remaining in articulation, the most persuasive argument 
for its having been buried very close to its habitation in 
the sea. Preserved on the steinkern is an impression of 
the radula, an organ not known to have been recognized 
previously in Paleozoic molluscs. The scallop shell is 
well preserved and can have undergone little transporta- 
tion. Many other specimens of Aviculopecten have been 
reported in the literature from the Mazon Creek and strip- 
mine deposits, most of them apparently coming from south 
of an approximate line through Wilmington and Coal City. 
This suggests that the ancient shoreline lay south of that 
line and not far from it, probably trending about E-W. 

Microfilm $2.75; Xerox $6.20. 126 pages. 




















EXPLOSION STUDIES 
OF CONTINENTAL STRUCTURE 


(L. C. Card No. Mic 61-675) 


John Shannon Steinhart, Ph.D. 
The University of Wisconsin, 1961 


Supervisor: Professor George P. Woollard 


The study of crustal structure of the continents by the 
observation of seismic waves generated by explosions is 
in principle the most precise method of measuring the 
physical properties and structure of the crust. Past re- 
sults have often been difficult to reconcile with commonly 
accepted theories. In particular, the mechanism of isos- 
tasy was not clear from the observations. The measure- 
ments reported were made in the following areas, selected 
for their gravity anomalies and tectonic associations: 
Mexico--a high plateau, with a large negative Bouguer 
gravity anomaly; Arkansas--a slightly positive cratonic 
element with positive Bouguer anomalies; Wisconsin-- 

a shield area characterized by both positive and negative 
Bouguer anomalies; eastern Montana--the margin of a 
mountain system with large negative Bouguer anomalies; 
and the Rocky Mountains of western Montana. 

Methods of data reduction and model selection were 
reviewed and programmed for solution on a high speed 
computing machine so that all plausible models that fit the 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 





GEOLOGY 3061 





data could be computed. Statistical analysis was developed 
that permitted the estimation of minimum uncertainty for 
the crustal model calculated. This uncertainty is a mini- 
mum in the sense that the scatter of the observations 
makes the uncertainty at least as large as the calculated 
estimate. Amplitudes were studied, and it was determined 
that, at present, the use of absolute amplitude data is ham- 
pered by inadequate knowledge of the response of the 
ground-geophone system. It was found that this and other 
difficulties could be eliminated by the study of amplitude 
ratios. Accordingly, the theory was developed to calculate 
theoretical amplitude ratios for the crustal models that 
were considered. Comparison of these values with the 
observed amplitude ratios offered a valuable criterion for 
acceptance or rejection of plausible models. As part of 
the theoretical amplitude studies, it is shown that P, (P) 
cannot be transmitted as a critically refracted wave be- 
cause the observed amplitudes are much too large. The 
travel times for the velocity gradient observed by Birch 
for pressure increase on granite were calculated and 
found to correspond to the observations. Theoretical am- 
plitudes for this type of gradient exhibit very small ampli- 
tudes at some distances that might be measured. 

Preferred crustal models from the techniques outlined 
above are: 


SUMMARY OF PREFERRED MODELS 
95% CONFIDENCE LIMITS 





Apparent 


Shot Point P Dip(Minutes) 


Profile 





Upper Michigan 
Shot Location: 47°29', 87°49' 


1 
2 
3 
4 





North Central Wisconsin 
Shot Locations: 46°54', 91° 
44°02', 89° 





Arkansas-Missouri 
Shot Location: 34°42', 92 





*Western Montana 
Shot Locations: 45°36', 
48° 22', 





Eastern Montana 
Shot Locations: 44°55', 
47°51', 








**Central Plateau, Mexico 
Shot Location: 104°15', 24° 


8.40+0.05 























*Preliminary Results 
**90% Confidence Limits 


Simple and multiple regression analyses were per- 
formed on 73 explosion seismic determinations of crustal 
structure taken from the literature and this report. It was 
found that only the mean crustal velocity and the Bouguer 
anomalies are significantly related linearly to crustal 
thickness. There is some indication that geologically cor- 
rected isostatic anomalies are also so related, but values 
were not available in enough areas for an adequate test. 





The crustal models reported from the U.S.S.R. were shown 
to be widely at variance with evidence from all other 
sources. The difficulty was traced to failure by Russian 
workers to use measured velocities to calculate depths. 
From the results of this analysis it is strongly suggested 
that in certain areas the Pratt type of isostatic mechanism 
is important. Microfilm $6.10; Xerox $21.60. 479 pages. 


PLEISTOCENE GEOLOGY 
OF CLARK COUNTY, 
NORTHEASTERN MISSOURI. 


(L. C. Card No. Mic 61-206) 


John Elmer Stone, Ph.D. 
University of Illinois, 1960 


Clark County is part of a dissected, loess-covered till 
prairie. The county is characterized by a remarkably flat 
upland surface dissected by a series of straight, parallel 
valleys which trend from northwest to southeast. These 
valleys join the eight mile wide Mississippi Valley which 
occupies the eastern part of the county. Three graded 
terrace levels can be traced along some of the streams in 
the county. 

The following stratigraphic units are recognized on the 
upland from the surface downward: the Revere loess, the 
Clark silt (probably a loess also), an accretion-gley, and 
the Kahoka till. The geographic names are local names 
assigned to units recognized in and around Clark County. 

The following stratigraphic units are recognized on the 
rolling land between the upland and the valley bottoms: 
The Revere loess, the sandy-silt (formed by sheet wash), 
colluvium, a pebble zone, a soil developed on the Kahoka 
till, and the Kahoka till. 

The terraces and valley bottoms are underlain by a 
variety of materials, including valley train sands and 
gravels, lake silt, and alluvium. 

Most of the terraces in the county are rock defended, 
the streams having cut through the glacial drift and into 
the bedrock. Where the streams are cutting into bedrock, 
the valleys are relatively narrow and winding. Where the 
streams are still cutting into glacial drift the valleys are 
wide and straight, and the streams have undercut the valley 
wall so much that the terraces which once existed along 
them have been destroyed. 

There is evidence of tectonic warping of the area during 
Pleistocene time. It appears that the northwest-southeast 
streams are consequent upon a southeastward slope of the 
till plain. This plain slopes eastward at the present time. 

The Mississippi Valley and a system of tributary val- 
leys existed in preglacial time. In postglacial time the 
Mississippi was reestablished in its old channel in Clark 
County but cut a new channel from the eastern edge of the 
county northward. The old channel north of Clark County 
is filled with glacial drift. Where the postglacial drainage 
of the area has been superposed on the bedrock it does not 
follow the preglacial drainage, except for the Mississippi 
River. 

Each stratigraphic unit is described on the basis of 
field observation and laboratory study (grain-size analysis, 
X-ray and microscope study of the minerals, and Atterberg 
limits). 
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Enormous quantities of water occur in the sands and 
gravels which fill the bedrock valley of the Mississippi, in 
some places to a depth of 120 feet. 

Foundations for buildings and roads on the upland are 
subject to cracking because of extreme shrinking and 
swelling of the montmorillonitic loess and accretion-gley 
deposits. Microfilm $2.75; Xerox $9.45. 206 pages. 


GLACIAL GEOLOGY OF 
THE CALGARY, ALBERTA AREA, 


(L. C. Card No. Mic 61-209) 


James Cotter Tharin, Ph.D. 
University of Illinois, 1960 


Five tills which represent four separate glacial ad- 
vances occur in the vicinity of Calgary, Alberta. Glaciers 
originating in the Rocky Mountains west of Calgary ad- 
vanced at least as far as 114° west longitude depositing 
debris upon previously unglaciated areas. Recession of 
the western or Spy Hill glacier exposed till and waterlaid 
sediments which were incorporated in the subsequent ad- 
vance of the eastern or Lochend ice sheet. The Lochend 
advance wasthe most extensive of the two eastern advances. 
Its western limit is defined by a line which begins in 
Sec. 31, Tp. 25, R. 2 west of the fifth meridian and con- 
tinues in a northwesterly direction to the Little Red Deer 
River in Tp. 29, R. 5, w/5th. The Lochend Till deposited 
in this advance contains a significant admixture of 
Cordilleran debris. Retreat of the Lochend ice sheet from 
the Calgary area left a northwesterly trending zone of stag- 
nant ice which is represented by the Lochend Hummocky 
Moraine. The last eastern (Crossfield) advance covered 
the eastern portion of the Calgary area and was responsible 
for emplacement of large quartzose conglomerate erratics 
which were derived from the Rocky Mountains near Jasper, 
Alberta. These erratics, in the form of an erratics train, 
delineate the western limit of this last advance. 

As the eastern and western glaciers advanced, the Bow 
Valley was blocked and a thick fine-grained lacustrine 
sequence was deposited in the Bow Valley south of Coch- 
rane. Westward in the Bow Valley this fine-grained lacus- 
trine sequence grades into coarse gravel and sand which is 
largely subaerially deposited valley train. 

Because the source areas for the drifts differ in 
lithology and mineralogy, X-ray diffraction, X-ray fluores- 
cence, percent carbonate determination, and petrographic 
examination of the drifts was undertaken. 

Clay mineral determinations show the presence of 
montmorillonite, kaolinite, illite, and chlorite-vermiculite 
in the eastern drifts whereas the western drifts have very 
little montmorillonite (the percentage increasing away 
from the mountains), or kaolinite, but a high percentage of 
illite and chlorite-vermiculite. Ratios between the height 
of the 17A_ peak of ethylene glycol treated montmorillonite 
and the 10A peak of illite show that the17A/10A ratio for 
the western drift is less than .75 whereas the 17A/10A 
ratio for the eastern drift is generally greater than 2.00. 

Carbonate percentage of the less than 62 micron frac- 
tion of western tills is between 30% and 55% whereas in 
this same size easterntills contain less than 20% carbonate. 

Investigation of the feldspars indicates that the potassium 





and sodium-calcium feldspars occur in different ratios in 

the Keewatin and Cordilleran drifts. The K/Na-Ca feld- 

spar ratio is low in the east and high in the west. 
Microfilm $2.75; Xerox $7.20. 151 pages. 


GROUND-WATER GEOLOGY 
OF THE SHALLOW AQUIFERS IN 
DUPAGE COUNTY, ILLINOIS. 


(L. C. Card No. Mic 61-226) 


Arthur John Zeizel, Ph.D. 
University of Illinois, 1960 


The Shallow Aquifers in DuPage County include the 
Glacial Drift Aquifer and the Shallow Dolomite Aquifer 
which are closely related hydraulically, and are separated 
from the deeper aquifers by the relatively impermeable 
shales of the Maquoketa Formation (Ordovician). About 60 
percent of the total pumpage in the Chicago region in 1957 
was withdrawn from shallow dolomite and glacial drift 
aquifers. 

The Glacial Drift Aquifer consists chiefly of deposits 
of sands and gravels on, interbedded with, and beneath till 
and includes minor amounts of surficial alluvial and collu- 
vial deposits. Water-bearing sands and gravels occur in 
the West Chicago outwash and in the valley train along the 
southern reaches of the East Branch of Dupage River. 

An area of greater drift thickness in the north-central 
part of the county contains thicker and more extensive 
deposits of interbedded and basal sands and gravels. The 
widespread basal sands and gravels are an important, 
undeveloped, source of ground water. Significantly greater 
thicknesses of basal sands and gravels are not found in 
bedrock valleys. 

The Shallow Dolomite Aquifer, chiefly of Silurian age, 
forms most of the bedrock surface beneath the glacial 
drift and ranges from a highly shaly to a relatively pure 
dolomite which locally contains some dolomitic shale and 
reefs. Bedrock formations dip about ten feet per mile to 
the southeast and are warped into gentle folds that pitch in 
the direction of dip. Two major joint systems trend about 
N 50° E. and N 47° W. A well-developed drainage system 
in the upper surface of the bedrock shows the influence of 
the joint systems. 

Ground water occurs in the Shallow Dolomite Aquifer 
mainly in joints. Temperature and flow-meter logs indi- 
cate a major water-yielding zone in the upper part of the 
rock where joints are more abundant and solutionally 
enlarged. Effects of solution in the dolomite, in general, 
are slight. 

To evaluate geologic factors controlling ground-water 
productivity of the dolomite, yields of wells were statis- 
tically compared with: 1) position of well in bedrock valley 
versus upland and in syncline versus anticline, 2) relief of 
bedrock surface, 3) depth of penetration into the dolomite, 
4) deepest stratigraphic unit penetrated and 5) presence 
and thickness of sands and gravels overlying the dolomite. 
No single factor was demonstrated to control the yields of 
wells; however, it is probable that the available well yield 
data, chiefly drillers’ reports, may not form a sound basis 
for quantitative analyses. 

The general direction of ground-water movement in the 
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Shallow Dolomite Aquifer is eastward and westward from 
a divide which corresponds closely to the topographically 
high West Chicago end moraine. Well defined cones of 
depression in the piezometric surface of the water occur 
around many locally concentrated areas of pumpage. 
Ground water in the Shallow Aquifers is under complex 
water-table and artesian conditions. 

Much of the recharge to the Shallow Aquifers is derived 
locally by downward percolation of precipitation. Topo- 





graphic, soils, and geologic conditions north of West 
Chicago are especially favorable for recharge. Maximum 
recharge usually takes place in April and May with some 
recharge occurring in the fall. 

Methods employed in the present study should be 
further evaluated where or when additional hydrologic data 
are available. The use of additional, more refined geologic 
and geophysical techniques should be investigated. 

Microfilm $2.75; Xerox $6.60. 137 pages. 
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HEALTH INSTRUCTION IN 
THE EXEMPTED VILLAGE HIGH SCHOOLS 
OF OHIO 


(L. C. Card No. Mic 60-5377) 


Cloyce Everett Marcum, H.S.D. 
Indiana University, 1960 


Chairman: J. Keogh Rash, H.S.D. 


The problem involved in this investigation was to deter- 
mine practices, problems, and conditions regarding health 
instruction programs, as a basis for improving the status 
of teaching for health. Such a study seemed important as 
a means of providing timely information that might enable 
schools to observe their progress toward some of the 
instructional goals proposed by health educators, suggesting 
an approach to planning and initiating more adequate health 
instruction activities, and guiding self-appraisal of health 
instruction programs at local, county, district, and state 
levels. 

Questionnaire check lists were developed according to 
accepted criteria, and data were obtained from 62 princi- 
pals and 324 teachers of the Ohio exempted village high 
schools, as well as from a research report from the State 
of Ohio Department of Education. Data concerned personal 
and professional characteristics of personnel, practices of 
principals and of teachers regarding health instruction, and 
problems encountered in connection with health instruction 
by these personnel. There was a high degree of uniformity 
in distribution of the 67 cooperating schools and of the 
cooperating personnel throughout the entire state. 

Analyzation of the data by means of tables, enabled the 
investigator to make the following broad conclusions: 
personal characteristics and professional preparation in 
health education appear to be important to school personnel 
in fulfilling their responsibilities in the field of health edu- 
cation; many authorities responsible for plans whereby 
health would be included as a subject-matter area in Ohio 
schools, tend to favor a definite health class which alter- 
nates with physical education, although the majority favor 
health instruction through correlation; a majority of high 
schools do not seem to have accepted the recommendations 
of health educators to initiate health courses that are on 
par with other curricular offerings; if schools of smaller 





size and lower financial resources are to overcome their 
predominating problems concerned with including health in 
the curriculum, it would appear that school consolidation 
and a means of redistributing the taxable wealth of dis- 
tricts might be necessary; improvement of instruction and 
learning in health appears to be dependent upon increased 
supervisory and coordinating assistance for the teachers 
of the various subject-matter areas in which health is 
taught. 

Recommendations included the following: each school 
should be required to submit to the state department of 
education on state-developed forms, a comprehensive 
annual report covering the school health program (in- 
cluding health instruction) in order to provide a basis for 
planning supervisory assistance to the schools of the state; 
as an aid to the improvement of school health programs, 
increased supervision should be provided from the state 
level utilizing, if possible, a plan whereby the state depart- 
ment of health would provide consultant services to schools 
by working through the state department of education; 
certification requirements of administrators and of 
teachers involved should be revised to include at least a 
minor field in health education, with considerable em- 
phasis on the school health program; schools and admin- 
istrators should work with the state department of educa- 
tion to further evaluate and appraise health instruction and 
plan for imminent changes that will take place in total 
school health programs; a health coordinator should be 
utilized in each school, and authority for such approval 
could well come from the state level; health courses that 
are on par with other courses in the curriculum should be 
initiated; similar investigations should be made which 
would involve other school classifications; and since 
studies of the status of health instruction are practical and 
of a continuous need, they could well be repeated every 
three to five years to provide important information. 

Microfilm $3.65; Xerox $12.85. 282 pages. 
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HEALTH SCIENCES, DENTISTRY 
THE MORPHOLOGICAL, PHYSICAL, 
AND BIOCHEMICAL CHARACTERISTICS 
OF SALIVARY CORPUSCLES. 


(L. C. Card No. Mic 60-6590) 


Gordon Henry Rovelstad, D.D.S., Ph.D. 
Northwestern University, 1960 


This microscopic study of salivary sediment has re- 
vealed the salivary corpuscles to be of definite form and 
structure and capable of vital function. By means of 
microscopic technics with vital as well as non-vital stain- 
ing and histochemical methods, these cells have been 
demonstrated to resemble blood leucocytes morphologi- 
cally, physically, and biochemically. 

Salivary corpuscles appear in fresh saliva in spherical 
cells measuring 12 to 16 u in diameter with a spherical 
nucleus and a granular cytoplasm in active motion. The 
cells are non-functional and rapidly degenerate or dis- 
integrate if allowed to remain in saliva. However, if the 
cells are placed in activating media, they become ameboid, 
and demonstrate chemotaxis, phagocytosis, and intracel- 
lular digestion. This has been observed for as long as 
four and one-half hours in vitro. 

The results of this study indicate that the salivary 
corpuscles may contribute a variety of substances to the 
oral environment. Nucleoprotein, protein, carbohydrate, 
and even some lipid have been identified within the cell 
substance. In addition, a variety of enzymes have been 
identified and localized. These include alkaline and acid 
phosphatase, peroxidase, amino-peptidase, non-specific 
esterase, and succinic dehydrogenase. All have been 
identified in the cytoplasm of the salivary corpuscles in 
a like manner to blood leucocytes. 

This study indicates that salivary corpuscles may con- 
tribute both actively and passively to the state of the oral 
environment. The active contribution would be the result 
of the demonstrated phagocytic ability and enzymatic 
activity. The passive contribution would result from the 
breakdown products of the cell constituents as well as 
liberated enzymes from degenerating cells. 

Microfilm $2.75; Xerox $7.60. 165 pages. 


HEALTH SCIENCES, HYGIENE 
THE TYPE AND AMOUNT 
OF HEALTH INFORMATION IN 
SELECTED HEALTH TEXTBOOKS FOR 
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(L. C. Card No. Mic 61-695) 


Margaret Jane Milne Greenslade, H.S.D. 
Indiana University, 1960 


Chairman: J. K. Rash 


Problem. The problem was to determine the nature and 
extent of health information in selected health textbooks for 
grades nine through twelve. 





Procedures. The nine available health textbooks with 
a copyright date of 1955 through 1957 were analyzed. 

The health items (meaningful statements dealing with health 
subject matter) were extracted and the words pertaining to 
them counted. Similar items were organized under sub- 
topic headings, similar subtopics were organized under 
topic headings, similar or related topics were organized 
under category headings, and similar categories were 
organized under areas. The number and percentage of 
items and words for single textbooks and for all nine text- 
books were found for each subject matter division. The 
number of different items, number of unique items, repeti- 
tion of items, and the non-health information were deter- 
mined for single textbooks and for all textbooks. The 
rank-difference correlations between the percentage of 
items and percentage of words for the areas, and the vari- 
ability of the percentage of items in each area were com- 
puted. The emphasis was shown by the number and per- 
centage of items and words for single textbooks and the 
totals of all nine textbooks. 

Findings. The health item appear 16,155 times in the 
nine textbooks. 

The items are duplicated 5,836 times, and 248 items 
are repeated. 

There are 10,071 different items, and 7,119 (70.7 per 
cent) are unique items (items appearing in only one text- 
book). 

The different items are arranged in 13 areas, 42 cate- 
gories, 101 topics, and 460 subtopics. 

There are 997,505 words in the nine textbooks analyzed 
in this study. 

A total of 87.6 per cent of the items pertain to health 
information, while 12.4 per cent pertain to non-health 
(vocations, physical education, safety, etc.). 

Correlations of .88 to .98 exist between the percentage 
of items and percentage of words in each area for all 
textbooks. 

The areas that include 4.5 per cent or less of the items 
are: Misconceptions About Health, Interpretation of Health, 
Importance of Activity and Rest, Community Health Serv- 
ices and Facilities, Understanding Harmful Habit-Forming 
Substances, and Medical Advances for Health. 

The areas that include 5.3 to 8.5 per cent of the items 
are: Food Needs of the Body, Understanding Mental Health 
and Mental Illness, Personal Care of the Body, Official and 
Voluntary Public Health, and Preparationfor Family Living. 

The areas that include the most information are: 
Relationship of Diseases and Disorders to Health (23.7 per 
cent), and Structure and Function of the Human Body 
(27.1 per cent). 

The textbooks vary in the type, amount, and uniqueness 
of information in the areas, categories, topics, and sub- 
topics. 

Conclusicns. In spite of the wide variation in content, 
the textbooks do contain a vast amount of interesting and 
useful information. 

The diversity of information in the textbooks indicates 
that no single textbook provides sufficient information for 
a health course. 

Future investigations of this nature may accept the 
number and percentage of items as a reasonable indication 
of emphasis. 

Recommendations. Schools should provide several 
health textbooks for students to use. 

Textbooks should direct more emphasis toward well- 
ness and less toward the pathological. 
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Textbooks should give a greater proportion of informa- 
tion toward new scientific health developments and to living 
in this space age. 

Authors should consult qualified educators and profes- 
sional medical personnel for recommended health topics, 
particularly in mental health and family living. 

Authors should have access to the results of this study 
for reference in writing or revising health textbooks for 
grades nine through twelve. 

Course-of-study committees should have access to the 
results of this investigation for reference in connection 
with course-of-study construction or revision. 

Microfilm $16.75; Xerox $59.85. 1330 pages. 


THE DEVELOPMENT OF 
A STANDARD HEALTH EXAMINATION 
FOR TEACHERS 


(L. C. Card No. Mic 60-6429) 


Walter August Minaert, Ed.D. 
Boston University School of Education, 1960 


Purpose of Study.--The purpose of this study was the 
construction and evaluation of a standard health examina- 
tion form for teachers. A study of existing forms reveals 
a complete lack of uniformity in teachers’ health exami- 
nations. 

Plan of Study.--Items were gathered from the various 
health examination forms used throughout the country for 
evaluation of teachers’ health. This list of items was 
submitted to a group of fifty physicians whose names were 
obtained from various voluntary health organizations in the 
country. These physicians were asked to render opinions 
as to which of the listed items should or should not be 
included on a health examination for teachers. Fifty-one 
percent of participating physicians had to agree for an 
item to remain for further evaluation. Physicians were 
given the opportunity of suggesting other items not listed. 

To refine the instrument further, a second group of one 
hundred twenty-five physicians, selected from lists of 
names supplied by State Departments of Health, were re- 
quested to evaluate each item on a five point rating scale 
ranging from extreme importance to no importance. 

Items rated of no importance by fifty-one percent of physi- 
cians would be deleted from the study. 

An instrument was developed from the items considered 
by the above participating physicians. Sixty physicians 
were requested to perform examinations of teachers using 
and evaluating the constructed instrument. 

Results of Study.--Fifty physicians were asked to coop- 
erate in the initial evaluation, 41 complied, evaluating 240 
items. This evaluation resulted in 43 items being deleted, 
the remaining 197 items met the approval of 51 percent or 
more of these physicians and according to the reliability 
of percentages, can be accepted with confidence as items 
worthy of inclusion on a health examination form. 

One hundred twenty-five physicians were asked to coop- 
erate in the second phase of the study, 105 complied, evalu- 
ating the remaining items. This evaluation substantiated 
the findings of the initial group. No items were deleted by 
the second group of physicians. All items on the list can 
be accepted with confidence according to the reliability of 
percentages. 














Sixty physicians were asked to perform health exami- 
nations of teachers, 35 complied, using and evaluating the 
constructed instrument. This evaluation revealed the 
following: 


91 percent agreed the instrument would indicate con- 
ditions effecting teacher efficiency. 97°%4.84 T 8.26 


91 percent agreed it would discover conditions that 
would be health hazards to children. o % 4.84 T 8.26 


77 percent agreed conditions effecting the longevity of 
teachers would be disclosed. 0% 7.08 T 3.67 


91 percent agreed that health counseling opportunities 
are made possible. o0 44.84 T 8.26 


86 percent agreed it was a good examination for 
teachers. 0 %5.87 T 5.96 


74 percent considered the administration of the exami- 
nation too time consuming. o% 17.41 T 3.10 


Conclusions.--This study has attempted to provide a 
tested and much needed standard health examination for 
teachers. All items on this examination can be accepted 
with confidence according to the standard error of per- 
centages and test of significance of percentages. 

It can be concluded from the findings of the study that 
the constructed examination is one that would be accepted 
with confidence by a majority of physicians in regard to 
its effectiveness as a health examination for teachers. 

It can also be concluded that a majority of physicians 
consider the administration of the examination to be too 
time consuming. 

Microfilm $2.75; Xerox $6.80. 145 pages. 
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INVESTIGATIONS ON 

THE PHOSPHORUS REQUIREMENT OF 
GROWING RABBITS 


(L. C. Card No. Mic 60-6497) 


Leo Gilles Mathieu, Ph.D. 
Cornell University, 1960 


A review of literature on the subject of phosphorus 
requirement of growing rabbits reveals a disconcerting 
paucity of information. Additional knowledge on this point, 
however, would be of interest to a significant number of 
people who produce annually between 50-60 million pounds 
of rabbit meat for the market in this country, and to those 
who manufacture formulated rabbit feeds. 

The present study was undertaken to observe the re- 
sponse of growing rabbits to a low phosphorus diet and to 
estimate their minimum phosphorus requirement. In each 
experiment, 4-week old and approximately 3 lb. New 
Zealand White rabbits were used. They were housed 
individually, and over a period of approximately a week 
were gradually shifted onto the assigned experimental 
ration of pelleted feeds which they received ad libitum. 

In a preliminary trial involving 32 rabbits, a low phos- 
phorus (0.07%) basal diet made up of 40% prairie hay, 
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15% cellulose, 15% blood fibrin, 15% cerelose, 10% mo- 
lasses, 3% corn oil, 1% iodized salt, 1% calcium carbonate 
and a vitamin A and D supplement, was found adequate for 
growth when supplemented to 0.28% phosphorus with chemi- 
cally pure dicalcium phosphate. This basal diet was used 
throughout the entire study. 

Two additional experiments were then conducted to 
refine the requirement level. Experiment 1 consisted of 
3 treatment groups or phosphorus levels, 0.07, 0.14 and 
0.28%, with 10 rabbits in each group. It lasted 40 days. 

In the second experiment, 5 different levels of dietary 
phosphorus were used: 0.07, 0.17, 0.22, 0.28 and 0.32% 
with 8 rabbits, 4 males and 4 females in each group. 

It lasted 45 days. The criteria utilized were rate of growth, 
changes in serum inorganic phosphorus and alkaline phos- 
phatase activity, weight of moisture-free, fat-free left 
femur, percentage of moisture, fat, ash and phosphorus in 
air-dried, ether-extracted femur, breaking strength and 
density of the left femur. In both experiments, a 40-day 
phosphorus balance was run on 4 individuals of each group. 

The experimental data were analyzed by analysis of 
variance followed by Duncan’s multiple range test to de- 
termine the significance of single group mean differences. 

Increases in body weight were satisfactory when rabbits 
were fed 0.17% or more dietary phosphorus. The growth 
rate was significantly depressed below this level. Levels 
above 0.17% failed to increase the serum inorganic phos- 
phorus values, and the serum phosphatase activity was 
increased significantly only when the level of intake was 
0.07%. The left femur of rabbits fed 0.17% phosphorus 
contained significantly more fat than those of rabbits fed 
higher levels. When the diet contained 0.17% phosphorus, 
the ash content, density and breaking strength values were 
lower than those of femurs of rabbits given more supple- 
mental phosphorus, although these differences were not 
statistically significant at the 0.05 level. The phosphorus 
content of the moisture-free, ether-extracted femur was 
not affected by the levels of dietary phosphorus. There 
was no sex difference in the requirement. 

Feeding 0.22% phosphorus gave results essentially 
comparable to those obtained at higher levels of intake. 
Rabbits fed this level retained as much phosphorus over 
a period of 40 days as those receiving 0.28 and 0.32%. 

The results indicated that the minimum requirement ap- 
proximates 0.20% of the air-dried ration. Assuming no 
availability problems, it is proposed that at least 0.25% 
phosphorus be included in the diet of young rabbits from 
4 to 15 weeks of age. 

Microfilm $2.75; Xerox $6.60. 137 pages. 
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THE OCULAR PATHOLOGY OF 
CANINE, FELINE, PORCINE, OVINE, 
AND BOVINE TOXOPLASMOS.S. 


(L. C. Card No. Mic 61-938) 
Richard Carl Piper, Ph.D. 
The Ohio State University, 1960 


Ocular toxoplasmosis, recognized as an important dis- 
ease in man, has rarely been described in animals, and the 





attempts to produce ocular lesions experimentally have 
been confined almost exclusively to laboratory rodents. 
This study was undertaken to examine the eyes of experi- 
mentally and naturally infected cases of canine, feline, 
porcine, and bovine toxoplasmosis. The objectives were 
as follows: (1) to review the literature on naturally occur- 
ring and experimental toxoplasmosis in animals; (2) to 
examine and describe the histopathologic changes in the 
eyes studied; (3) to determine the incidence, location, 


- appearance of Toxoplasma gondii and lesions in the eyes 





examined, and differences attributed to species and mode 
of infection; (4) to determine the effect of the animal’s age 
and the duration of illness on the incidence of ocular le- 
sions and T. gondii; (5) to compare the ocular disease 
encountered with that observed in human and previously 
reported naturally occurring and experimentally induced 
ocular toxoplasmosis in animals; and (6) to discuss the 
pathogenesis of ocular toxoplasmosis in this series of 
animals. 

The eyes of 66 dogs, 11 cats, 28 pigs, 20 sheep, and 
15 cattle were examined. Ocular lesions, attributable to 
toxoplasmosis, were found in 79 animals (59 per cent). 

Of these, lesions were seen in 38 dogs (62 per cent), 5 cats 
(45 per cent), 14 pigs (50 per cent), 12 sheep (60 per cent), 
and 10 cattle (67 per cent). 

Toxoplasma organisms were demonstrated in the eyes 
and periorbital tissue of 27 animals (20 per cent). They 
were found most frequently in dogs (28 per cent) and less 
frequently in the other species (7 to 18 per cent). 

In the experimentally infected animals, ocular lesions 
were most common in the pig (80 per cent) and less com- 
mon in the other species (40 to 72 per cent). Organisms 
were most frequent in canine eyes (24 per cent) and less 
frequent in the other species (9 to 15 per cent). 

In congenital infection ocular lesions occurred in a 
declining number of calves, dogs, sheep, and pigs; 
organisms were demonstrated in the retina of 1 dog and 
1 lamb. 

Ten naturally infected dogs had ocular lesions, and 
organisms were demonstrated in the eyes of seven of them. 
Lesions and organisms were most common in the retina, 
extraocular muscles, and uvea. Lesions occurred else- 
where in the eye but were less common, and organisms 
were demonstrated in the optic nerve of one eye. 

T. gondii was described for the first time in the ciliary 
body, choroid, and extraocular muscles of a naturally in- 
fected cat and in the retina of a naturally infected pig. 
Ocular lesions were seen in 3 of 4 naturally infected cattle. 

Ocular lesions and organisms were more common in 
the acute and subacute phase of the disease and in young 
animals under one year of age. Organisms were never 
observed in animals over one year of age and in animals 
examined thirty days following inoculation (with the ex- 
ception of 1 congenitally infected lamb and the naturally 
infected dogs). 

Ocular lesions were most frequent in the uvea and 
retina. They were less common in the extraocular mus- 
cles, orbital fat, and angle of the anterior chamber and 
were only rarely observed in other structures. Organisms 
were most commonly seen in the retina but were also fre- 
quently seen in the extraocular muscles and uvea. They 
were only rarely observed elsewhere in the eye. Only 
minor species differences were noted with the exception 
of the high incidence of lesions and organisms in the 
extraocular muscles of dogs. 

The appearance and pathogenesis of the ocular lesions 
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were described and discussed, and the disease observed 
was compared with that reported in man and in naturally 
and experimentally infected animals. 

Microfilm $3.45; Xerox $16.65. 266 pages. 


INDUCED ALTERATIONS 
OF THE MUCOSAL BASEMENT MEMBRANE 
IN THE SMALL INTESTINE OF HAMSTERS 


(L. C. Card No. Mic 61-805) 


Richard Walter Price, Ph.D. 
University of Colorado, 1960 


Supervisor: Professor Edward Drane Crabb 


The purpose of this study was to determine whether 
alterations in the dimensions and composition of the mu- 
cosal basement membrane were correlated with absorption 
in the small intestine. The mucosal basement membrane 
from embryos, young hamsters, and adults was analyzed 
by histochemical procedures. Changes in the mucosal 
basement membrane caused by pregnancy, altered protein 
content in the diet, inanition, induced hypergammaglobu- 
linemia, and aging were studied to determine the response 
of the basement membrane to these factors. Enzymic 
digestion and blocking procedures coupled with staining of 
tissue sections were used to identify specific constituents. 
The relationship of free connective tissue cells to the 
basement membrane was studied. 

Fibroblasts were the main source of the neutral muco- 
polysaccharides and glycoproteins in the basement mem- 
brane which appeared on the thirteenth day of embryonic 
development. In hamster embryos, plasmacytes, lym- 
phocytes, and mast cells appeared to be unrelated to the 
formation of the mucosal basement membrane, the develop- 
ment of which was completed four days postnatum. The 
amorphous ground substance in the mucosal basement 
membrane in the villi of pregnant hamsters was unchanged; 
however, the reticulin in the basement membrane in the 
tips of the villi was reduced. Fibroblasts in the basement 
membrane increased in pregnant hamsters. Testicular 
hyaluronidase reduced the PAS staining of the basement 
membrane in pregnant hamsters to a greater degree than 
in the controls. The mucosal basement membrane in 
animals studied here was either free of, or contained very 
little, RNA and DNA. A high protein diet favored main- 
tenance of the reticulin and resulted in an increase of the 
amorphous ground substance in the mucosal basement 
membrane. Protein-free diet and starvation produced 
thinning of the basement membrane with a reduction in both 
formed and amorphous components. In starved animals 
hyaluronidase-labile substances increased and mucoprotein 
and glycoprotein decreased. Chondroitin sulfate and heparin 
were either absent or present in very small quantities. 
Hyaluronidase-stable substances increased as a result of a 
high protein diet. Acid mucopolysaccharides were richer 
in the basement membrane of normal controls and hamsters 
fed high protein diets than in starved hamsters or those fed 
protein free diets. Mast cells in the lamina propria in- 
creased in the duodenum and decreased in the jejuno-ileum 
of hamsters fed high protein diets. The converse was true 
in the hamsters fed a protein free diet. In villi with a thin 





or discontinuous basement membrane the number of fibro- 
blasts increased. Decreased numbers of fibroblasts were 
related to the depolymerization of the constituents. Starva- 
tion produced cytological degeneration and a decrease in 
nucleic acids in free connective tissue cells and in co- 
lumnar cells. The percentage of plasmacytes to total 
number of free connective tissue cells in the lamina 
propria increased in villi where the basement membrane 
was thin or discontinuous. 

Abnormal plasmacytes containing Russell bodies were 
abundant in certain villi in hamsters fed protein free diets 
or fasted. The response of the mucosal basement mem- 
brane to serum gamma globulin levels was found to be 
dosage-dependent. The basement membrane was unaf- 
fected by injections of 2.5 ml. to 3.5 ml. gamma globulin, 
thickened slightly by 5.0 ml. to 6.5 ml., and thickened 
significantly by injections of 9.5 ml. gamma globulin 
during a two week period. The findings strongly suggest 
that the role of the mucosal basement membrane as a 
labile barrier is to limit materials which have passed 
through the columnar epithelium on their way to the capil- 
laries in the lamina propria. A close relationship be- 
tween free connective tissue cells and the basement mem- 
brane was observed. 

Microfilm $2.75; Xerox $7.20. 155 pages. 


HEALTH SCIENCES, PHARMACY 
AN INVESTIGATION OF 
ADSORPTION AND PERMEABILITY OF 
LIPID-SOLUBLE SUBSTANCES IN 
EXCISED HUMAN KERATIN 


(L. C. Card No. Mic 61-634) 


Robert Edward Dempski, Ph.D. 
The University of Wisconsin, 1961 


Supervisor: Professor Dale E. Wurster 


Many different types of materials are now known to 
pass through the intact human skin. Of the several factors 
which may influence the rate of penetration of these sub- 
stances, the effect of one very important factor, adsorption, 
has not been previously investigated. Therefore, a major 
part of this study was to determine whether keratin tissue 
would adsorb certain pure lipid-soluble acids, alcohols 
and esters and whether selective adsorption would occur 
from lipid-soluble mixture such as skin lipids, Lantrol 
and wool fat acids. The pure components selected for this 
study included some of the major constitutents in human 
skin lipids and dermatological preparations. The influence 
of adsorption on the ability of these substances to pene- 
trate the stratum corneum was of particular experimental 
interest since many of these materials are applied to the 
skin in the form of pharmaceutical and cosmetic prepa- 
rations. 

It was also necessary to develop a method to follow the 
migration of these substances through the keratin tissue in 
order to follow their rates of penetration. Formerly, the 
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histologic technique, which has many inherent disadvan- 
tages, was employed to a great extent as a means of deter- 
mining the approximate rate and mode of penetration. It was 
essential in the current study, however, to have a method 
that could quantitatively follow the transport of the test 
penetrant across a keratin barrier. In order to eliminate 
some of the variables present in past work, excised human 
callous tissue was used. This was employed to represent 
the outer layer of the epidermis which some workers be- 
lieve is a barrier to skin penetration. Since this study was 
concerned only with the keratin of the stratum corneum, 
powdered callous and sections of callous tissue proved to 
be quite satisfactory. 

Included in the many physical properties that may affect 
the rate of penetration of a substance is the possible ad- 
sorption of the agent by the skin. Keratin is an amphoteric 
protein with an isoelectric point at pH 5.6. The amino acids 
present in this protein contain many polar groups and thus 
many sites should be available for physical adsorption. 

The results indicated keratin tissue to have the ability to 
adsorb certain fatty acids which include linoleic, linolenic 
and 2-hydroxystearic acids. It, also, selectively adsorbed 
an acid fraction of human skin lipids and hydroxy acids 
from a mixture of wool fat acids. The later was confirmed 
by infrared analysis. Hydration of the powdered keratin 
tissue greatly increased the amount of 2-hydroxystearic 
acid adsorbed. 

The permeability of a substance in a particular medium 
may be defined as the product of the distribution coefficient 
and the diffusivity of the agent. The distribution coefficient 
is indicative of the quantity of the agent available for per- 
meation while the diffusivity defines the rate of movement 
through the medium. A study which involves the control 
of the magnitude of the distribution and diffusivity becomes 
an important approach to predicting the rate of penetration 
of various materials through keratin tissue. In order to 
determine the rate of penetration, permeability constants 
were calculated from equations based on Fick’s laws of 
diffusion. 





The experimental results indicated that the permea- 
bility of keratin tissue varies among individuals, among 
skin areas and also varies among the individual layers 
from the same piece of callous tissue. However, when the 
permeability constant was plotted as a function of the layer 
of tissue there appeared to be present a permeability 
gradient where the center layers of tissue have slower 
penetration rates than either the outer or inner layers. 
Various skin structures including the transition layer and 
the stratum corneum have been mentioned as barriers to 
skin penetration. It appears to be significant that this study 
has definitely established the presence of a barrier in 
human callous tissue which may possibly also exist in the 
normal keratin layer. In addition, since the mathematical 
interpretation of the data obtained indicated a diffusional 
process was occurring this study gives strong support to 
the theory of transepidermal penetration by lipid-soluble 
substances. 

In order to compare the penetration rates of the various 
penetrants tested the permeability constants on alternate 
layers of tissue were compared with the rates obtained 
with oleyl alcohol which was employed as a reference pene- 
trant. Whereas the penetration rate of cholesteryl acetate 
was about the same as oleyl alcohol, the rate for the larger 
cholesteryl oleate molecule was approximately one-third 
slower. In an attempt to determine the effect of adsorption 
on the rate of penetration, linoleic, linolenic and 2-hydroxy- 
stearic acids were also tested. 

These substances which interacted strongly enough with 
keratin tissue to be adsorbed had very low penetration 
rates. According to their distribution coefficients these 
long-chain acids were able to partition into the keratin 
with ease from the solution side of the membrane, however, 
the adsorptive capacity of this protein inhibited their re- 
lease on the solvent side. It seems reasonable to assume 
that the ability of the proteins of the stratum corneum to 
adsorb these acids is at least one mechanism where by the 
skin is able to inhibit the penetration of these substances. 

Microfilm $2.75; Xerox $4.60. 90 pages. 
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George Peabody College for Teachers, 1960 


Maior Professor: Dr. Jack Allen 
The purpose of this study was to investigate the content 


of college history courses in civilization, excluding courses 
in American civilization, through a study of the textbooks. 





It was primarily centered on the emphasis given to three 
major types of information. The first type concerned in- 
stitutional history, the second Western and non-Western 
history, and the third the United States and Russia. 

Material in the textbooks was analyzed to obtain the 
percentage of space given to the types investigated. Each 
page was scanned and measured to determine the number 
of inches or fractions of inches alloted to various cate- 
gories. These were recorded on a work sheet and totalled. 
Percentages of each book devoted to the major types of 
information were then obtained to facilitate comparison. 

Certain other material became apparent as a result of 
the basic investigations. This was also discussed. It con- 
cerned the amount of space devoted to the period since 
A.D. 1650, the size of the textbooks, the format of the text- 
books, and writing style. 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 





HISTORY 


3069 





Findings 


The basis for the founding of the civilization course in 
1926 was discovered inthe ideas of James Harvey Robinson 
and the New History movement. Robinson’s protege, 
Lynn Thorndike, published the first civilization textbook 
for use at the college level. 

Discoveries concerning evolution, anthropology, and 
archaeology were of primary importance. The proponents 
of the New History believed that application of new data 
and methods from these fields would enable man to solve 
his social problems. The reason for studying history was 
to clear man’s mind for progress by showing him how he 
had acquired the prejudices which were hindering solutions 
of present problems. Culture was everything that man 
thought, or said, or did, anywhere and in all time. Civili- 
zation was a stage of culture marked by more technical 
advances. Civilization was, then, a relative thing. 

The study showed the following order of space impor- 
tance for the categories of institutional history: National 
Politics and Government; International Politics and War; 
Economics; Religion, Magic, and Philosophy; Aesthetics; 
Literature, Language, and Education; Science and Mathe- 
matics; Miscellaneous Social Sciences; and Geography. 

The textbooks preponderantly emphasized Western 
civilization, even those designated as World civilization 
volumes. The largest percentage given by any textbook to 
material written from the non-Western viewpoint was 27.5. 
Both the United States and Russia received increasing 
amounts of space emphasis from earlier to more recent 
textbooks. Space given to the period since A.D. 1650 also 
increased steadily, being given about 50.0 per cent of the 
space in the most recent books. 

There was marked technical advance in textbook design, 
especially in the use of illustrations. A tendency toward 
use of multiple authorship appeared, which seemed to 
insure more authenticity and balance in treatment of 
content. 

Excellence in writing style seemed to have decreased. 
More of the older textbooks were interesting because they 
conveyed a feeling of identification with the author. Modern 
textbooks seemed to be not only printed by machine, but 
written by machine. 

Further research is needed to provide the basis for 
revisions in the content and concept of the civilization 
course. These revisions are needed to cope with the con- 
tinuing changes in world affairs. 

Microfilm $3.20; Xerox $11.25. 248 pages. 
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The study examined the role of the organized veterans 
in fostering patriotism during the first half of the twentieth 
century. The groups’ attempts to define Americanism were 
recounted, and the contents and effectiveness of their 
patriotic programs were judged. The degree of authoritari- 
anism connected with the associations also was analyzed. 





Eight representative veterans’ organizations were 
selected: the United Spanish War Veterans, the Veterans 
of the Foreign Wars of the United States, the American 
Legion, the Military Order of the World Wars, the Dis- 
abled American Veterans, the Military Order of the 
Purple Heart, the American Veterans Committee, and the 
American Veterans of World War II and Korea. 

Sources included: correspondence with the societies’ 
officials; convention proceedings; organizational hand- 
books; government documents; official histories; manuals; 
periodicals; constitutions; behavioral studies; and general 
newspapers and periodicals. 

The veterans’ organizations were protective associa- 
tions that linked the individual with the mystique of the 
national state. Twentieth century American society was 
in a state of flux, and the veterans reacted on the nation’s 
behalf in response to the groups to which they belonged. 

The veterans’ societies founded between 1898 and 1920 
expressed one type of patriotic spirit, while those created 
after 1941 displayed another. The older organizations 
disapproved of the mobile American society. They dis- 
liked its diversity and constant change. They wanted a 
single standard by which to measure patriotism. They 
wished conformity to their ideals of what the nation should 
be. Generally, they believed there should be uncritical 
acceptance of traditional, middle-class values. The ab- 
straction of Americanism was invoked to symbolize such 
beliefs. Each generation of veterans expressed their 
spirit of Americanism according to the experiences pe- 
culiar to its era. 

The Spanish-American War veterans’ Americanism 
was sentimental and personalized. A man’s faith in 
America was equated with his war service and religion. 
Americanism was not used as a club to bludgeon dissenters. 
World War I, however, changed the spirit of Americanism. 
Wartime emotionalism colored patriotism with suspicion 
of things foreign. The World War I veterans brought the 
techniques of business management to help inculcate 
nationalism. They tried to define Americanism and give 
it a fixed content. They failed and, as a result, they in- 
augurated practical programs of Americanism in place of 
the abstraction. Many of these programs, such as the 
community betterment projects, were beneficial. There 
was, however, commercialism attached to many of the 
activities. There was no proof that such programs actu- 
ally sold the organizations’ official policies. No proof 
existed either that the counter-subversion plans were 
effective. They earned the groups’ notoriety, but few com- 
pliments. There were indications that a small number of 
officials might be authoritarian oriented, but the mass 
membership was not. Despite their helpfulness, the pro- 
grams often were inept. They tended to preserve the 
status quo and ignored the real problems confronting in- 
dustrialized America as a world leader. 

World War II produced a reaction to the older concept 
of Americanism. Most veterans never joined any associa- 
tion but a minority organized separately. The younger 
veterans stated that America’s institutions only could be 
guaranteed through a free world alliance; civil rights was 
our primary problem followed by controlled disarmament, 
and support for Afro-Asian nationalism. The older groups 
preoccupied with extreme nationalism, ignored these 
issues. 

The younger veterans rejected any single standard of 
Americanism. They realized that America’s complexity 
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and her myriad sub-allegiances were her strength. Direct 
loyalty to the state led to totalitarianism. The democratic 
social order was strengthened by multistrand loyalties. 
By accepting these views, the newest societies indicated 
that the spirit of Americanism had matured among one 
segment of the American veterans. 

Microfilm $3.15; Xerox $11.05. 241 pages. 


THE MYSTERY OF NATIVE COPPER 
IN THE ANCIENT WORLD, OR CLIO IN 
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WITH “NATIVE COPPER,” LE., 

COPPER FOUND IN METALLIC FORM 
AS A TEST CASE AND 
AS A CLUE TO THE CHRONOLOGY. 
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Henry H. B. Noss, Ph.D. 
Princeton University, 1960 


The title refers to the failure to find old world copper 
and bronze age objects which can be shown to have been 
fashioned from copper found in metallic form, despite the 
almost universal assumption that there was a hammered 
copper or chalcolithic stage before the beginnings of the 
true metallurgy of smelting and casting. Part I evaluates 
the technical methods and data now available for the study 
of the provenance of copper in ancient objects. Chapters 
I-III review the work done in British, German and Austrian 
laboratories from the early failures with single impurities 
or simple combinations of them, to the successes of the 
last decade. Thousands of analyses published up to 1958 
help to identify the types of copper ores smelted, yield 
some surprises in the sequences of their use, and supple- 
ment other evidence of work in particular bronze and iron 
age mines. 

Chapter IV proposes a systematic program of analysis 
which would combine the meticulous tactics of the Ameri- 
cans and British, the comprehensiveness of the Germans, 
and the strategy of the Austrians with radiocarbon and 
other techniques. Such a program would study ores, slags, 
ingots, fabricated objects, etc., in order to find the origin 
of significant orders of magnitude in the impurities’ 
profiles. 

After the general characterization of the analyses now 
assembled, chapters V and VI review the particular effort 
to identify objects made of native copper. The failure to 
find them is thus explained: (metallographic study too 
rarely followed chemical analysis, and (2) the geology of 
native copper in the Mediterranean and adjacent areas 
differed from that of the Americas. If useful forms of 
native copper occurred only at moderate depths in the old 
world and if, therefore, some mining preceded their ancient 
use, then the more advanced furnace techniques of the full 
smelted copper and bronze ages made native copper prac- 
tically indistinguishable from smelted objects. 

To test the hypothesis that some native copper was 
found during the bronze and iron ages if not earlier, Part II 
examines the literary and archeological evidence against 
its technical background. While etymological evidence is 





shadowy, there are possible references in the records of 
Egypt and Assyria (chapter VII). Possible Greek words 
for native copper include Hesiod’s “self-grown” and the 
hitherto puzzling “mountain-copper.” Before concluding 
that the latter originally signified native copper, one must 
consider its possible reference to a golden-colored alloy 
produced by the admixture of zinc (brass) or arsenic 
(chapters VIII and IX). This requires discussion of: 

the availability of mixed ores, the early ability to control 
reducing temperatures, the color ranges of alloys (and 
their relations to alchemy), the definition of brass, the 
lack of evidence for early brass, the early use of malle- 
able arsenical and other mixed alloys from transition 
zone ores and the need of pure copper for tin bronze, 
refining and corrollary techniques, the evidence of Meso- 
potamian prices, and the problems of the transition to iron. 

After a study of the word dreichalkos, chapter X con- 
cludes that it originally meant native copper, while 
aurichalcum meant brass. After its appearance in 4th 
century B.C. inscriptions, there was a transition period 
in which the Greek word might have meant either or any 
of several bright alloys, until the Romans associated it 
with a naturally occurring brass and give it its bastard 
form, “golden-copper.” Elsewhere, Strabo and Pliny 
refer clearly to copper found metallic in the West. 

From the evidence concerning native copper as an 
index of the associated richer ores, chapter XI proposes 
a revision of the sequence of metallurgical discoveries 
commonly assumed. This affects the first five of thirteen 
proposed by Underwood, the first two of Forbes’ five, and 
explains the difficulties encountered by Coghlan and the 
Second British Committee in their search for native copper 
objects. Microfilm $5.10; Xerox $18.00. 399 pages. 
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This dissertation presents biographies for all the 
known members of the oligarchy of the Four Hundred 
except Antiphon, Peisander, and Theramenes. There is 
a full biography of each of the following men (after each 
man’s name his number in Kirchner’s Prosopographia 
Attica is given as well as his political affiliation): 
Alexicles (PA 535), radical; Andron (PA 921), moderate; 
Archeptolemus (PA 2384), radical; Aristarchus (PA 1663), 
radical; Aristocrates (PA 1904), moderate; Aristophon 
(PA 2102), moderate; Aristotle (PA 2057), radical; 
Callaeschrus (PA 7758), radical; Cleitophon (PA 8546), 
moderate; Laispodias (PA 8963), moderate; Melanthius 
(PA 9768), radical; Melesias (PA 9813), moderate; 
Melobius (PA 10102), radical; Mnasilochus (PA 10324), 
radical; Onomacles (PA 11476), radical; Phrynichus 
(PA 15011), radical; Polystratus (PA 12076), moderate; 
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Pythodorus (PA 12412), radical; and Thymochares 
(PA7406), moderate. 
~~ In addition to these nineteen sure oligarchs the biog- 
raphies of twenty-two other men have been presented in 
this dissertation. These men were probable or possible 
members of the oligarchy. A list of their names follows: 
Anaetius (PA 800), moderate, possible; Antisthenes 
(PA 1190), affiliations unknown, probable; Apolexis 
(PA 1352), moderate, possible; Archinus (PA 2526), 
moderate, possible; Aristomachus (PA 1956), affiliations 
unknown, probable; Asopodorus (PA 2672), affiliations un- 
known, probable; Charicles (PA 15407), radical, probable 
(a case is made for the identification of this man with 
Callicles of Acharnae who appears in Plato’s Gorgias); 
Charminus (PA 15517), radical, probable; Dieitrephes 
(PA 3755), moderate, possible; Dracontides (PA 4546), 
moderate, possible; Eratosthenes (PA 5035), moderate, 
possible; Euandrus (PA 5271 and 5267), moderate, prob- 
able; Eucleides (PA 5680 and 5672), moderate, possible; 
Euctemon (PA 5782), radical, possible; Hagnon (PA 171), 
moderate, probable; Hermon (PA 5170), moderate, pos- 
sible; Hippomenes (PA 7654), affiliations unknown, prob- 
able; Leodamas (PA 9076), radical, possible; Oenobius 
(PA 11357), moderate, possible; Phormisius (PA 14945), 
moderate, possible; Scironides (PA 12730), radical, pos- 
sible; and Sophocles (PA 12827), moderate, probable. 
Critias, the radical leader of the oligarchy of the 
Thirty, is not included because he probably was not a 
member of the Four Hundred. Evidence is presented that 
indicates that [Demosthenes] 58,67, the only source for 


Critias as a participant in the first oligarchy, was mistaken. 


After the biographies a set of conclusions is presented. 
Some of these conclusions follow. Cleitophon and Archep- 
tolemus are made responsible for the introduction of the 
main political ideas in the background of the Four Hundred 
into the oligarchy. It is argued that Cleitophon introduced 
the idea of the patrios politeia and that Archeptolemus 
introduced the concept of government by the hopla pare- 
chomenoi. The probuli elected in Athens in the fall of 413 
are discussed in connection with Hagnon and Sophocles, 
the only two members of this commission whose names 
have been preserved. It is argued that the institution of 
the probulus was a Doric importation and that the probuli 
were not established as a prelude to the oligarchy, but 
rather as an extraordinary commission to help the democ- 
racy function more efficiently. The personnel of the Four 
Hundred are discussed in the following aspects: their 
age, their previous service to the democracy, their ap- 
pearance in the Platonic dialogues, and their participation 
in the oligarchy of the Thirty. 

Some of the historical problems discussed in the con- 
clusions include the regular election of generals for 411/0; 
offices under the oligarchy (generals, hellenotamiae, 
treasurers of Athena, the archon, and the peripolarch); 
and the gradual change from oligarchy to democracy in the 
course of the year 411/0 after the collapse of the Four 
Hundred. 

In the first of two appendices certain men who might, 
according to some sources, have been members of the 
oligarchy, but who probably were not actually members, 
are discussed (for example: Anytus (PA 1324), Meletus 
(PA 9825), and Rhinon (PA 12532)). The second appendix 
includes miscellaneous minor findings such as evidence 
for the dramatic date of some Platonic dialogues and for 
the dates of some lost Attic comedies. 

Microfilm $4.60; Xerox $16.20. 357 pages. 
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The diversity of theory called forth by previous studies 
on the origin of both Provengal verse forms and conceits 
and the specific troubadour ideas on love which have been 
labelled Courtly indicates that the problem of the deriva- 
tion of the troubadour ethic is yet capable or needful of a 
fresh interpretation and possible ‘resolution’. This paper, 
viewing the troubadour affirmation of the natural created 
order and the troubadour concept of ‘self’ and the Lady 
subsequent to an examination of the waxing naturalism of 
the twelfth century, maintains that the relationship be- 
tween the troubadour ethic and the naturalistic trend of the 
period is both immediate and direct. 

Troubadour lyrics grounded their reality in the par- 
ticular and the momentary. The troubadour analysis of 
himself in the light of his amorous declarations, his sense 
of individual worth, and his concern with self expression 
is comparable to the ripening individuality of the auto- 
biography of the period. There is a ‘nominalism’ dis- 
covered within troubadour expression and the De Amore 
of Andreas Capellanus which departs from fixed standards 
of class conduct and worth in the matter of love. The 
troubadour amorality of love, as among the Goliards, is 
based on individual inclination and derived in part from 
a conformity to nature as instinct. Yet love as natural 
impulse is confounded with a love which is established 
like Alan’s Art of Catholic Faith through probable rea- 
soning and regulated by an emphasis on evaluation and 
rationality similar to that found in Abelard and Anselm. 
An accomodation of the impulsive, the reasonable and the 
good, found within the Courtly view, can be seen as well in 
the complementary concepts of the jus naturale set forth 
by the legal writings of the period. Like the closed system 
of nature envisaged by Adelard of Bath, Thierry of Chartres 
and William of Conches, troubadour love, moving evenly 
through Andreas’ four stages of courtship, established a 
closed system of ethics, action and regulation which con- 
formed to the promptings of man’s nature. The mundane 
views of the De Amore, like those of the York Tracts, 
embraced both clerical and lay society in a new secu- 
larized unity. And Andreas’ code of love, taking a realistic 
view of the lady, and with the troubadours’ easy sense of 
the spiritual, moved from ‘pure’ to ‘mixed’ love in much 
the same manner as Hildegard of Bingen passed from 
visions to science. 

The troubadour lady, admired and semi-divinized by 
hyperbole, was but a definite feature of the physical world, 
a creature of limitations, and the natural goal of sensual 
pleasure. Consequently, the lack of fundamental difference 
between the concept of the lady found in troubadour court 
poetry and that view of the female found in the earthy 
pastorai lyric, the tone of derogation adopted by the suitor 
in the dialogues of Andreas, and the exposition in the 
De Amore of a relationship which holds lovers equally and 
mutually obedient to each other’s desires, all point to a 
view of the lady which, rather than exalted, derives from 
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the natural and Christian background of the period. This 
direct association between troubadour ideals and a nascent 
natura:ism penetrating into every avenue of Christian 
thought is as reasonable an explanation of the origin of the 
troubadour ethic as is the influence of uncertain local 
circumstance or Arabic philosophy. 

Microfilm $2.95; Xerox $10.35. 228 pages. 
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George T. Scanlon, Ph.D. 
Princeton University, 1959 


The Dispelling of Woes in the Management of Wars 
edited and translated by George T. Scanlon. This is an 
edition and translation of an Arabic treatise on war entitled, 
Tafrij al-kurtb fi tadbir al-hurub. Only two manuscripts 
of the work are known, one in the Fatih mosque in Istanbul, 
the other in the Yahudah Collection of Princeton University. 
Both of these were collated for this edition. From the 
latter we learn the author’s name, 'Umar b. Ibrahim 
al-Awsi al-Ansari; and from the former that he wrote the 
work during the reign of the Mamluk Sultan, Faraj b. Barquaq, 
who ruled between 801 and 814/1399-1411. No other accu- 
rate information has been discovered about the author. 

The work is arranged in twenty “books,” covering in the 
most general terms the following topics: cautiousness in 
times of peace; methods of communication and intelligence; 
agents and spies; envoys; deceptions and stratagems to 
avoid war; consultation and negotiation; qualifications of 
the commanding general, his officers, and his troops and 
his handling of the latter; comparative strengths as a 
gauge of when and how to initiate combat; scouting parties; 
getting the army underway and its conduct while marching; 
the organization of the encampment; mobilization and 
ranking for battle; methods of quick mobilization if the 
line of march or the baggage and equipment are threatened; 
night attacks on the enemy; position of the ranks before 
commencing the battle; ambushing; the army arrayed for 
battle; tactics of encouraging and engaging the enemy; 
procedures against a routed enemy; the siege of fortified 
places; and the defense of the latter against a besieger. 

A lengthy introduction surveys the literature on Muslim 
warfare, and enumerates the basic manuscript materials, 
in Arabic, against which this literature must be rated, 
indicating the body of basic sources yet to be analyzed 
towards a fuller appreciation of this subject. It also dem- 
onstrates how this particular treatise concurs in the gen- 
eral philosophy of war as practiced in the East during the 
period of the Crusades and immediately after. 

There is an appendix containing a sketch and numerical 
explanation of a royal encampment during the era of the 
Mamluks. A glossary of military terms, enlarged beyond 
those found in the Arabic text, completes the study. 

Microfilm $3.40; Xerox $11.95. 262 pages. 
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The subject-matter of this dissertation falls into two 
categories; one dealing with the history of the Saxon Shore 
as a defensive system, the other with the interpretation of 
the curious expression litus Saxonicum. 

In respect to the latter, one interpretation has been 
dominant for most of the 350-odd years that the phrase 
has been in the historical vocabulary. This view holds 
that the ten Roman forts extending along the south-eastern 
coasts of Britain were erected for the purpose of defending 
that part of the island from the attacks of marauding 
Saxons. The Saxon Shore, in other words, was the “shore 
attacked by” Saxons. 

As early as the sixteenth century, however, a rival 
interpretation emerged which chose to interpret the phrase 
literally. That is, the Saxon Shore was the “shore occupied 
by Saxons.” The bases of this opinion, at least in the past 
two centuries, have been (1) distrust of the native sources 
for the Anglo-Saxon invasions, (2) the conviction that one 
does not usually name a district from its assailants, 

(3) the testimony of Roman authors that there were Ger- 
mans in England prior to the main adventus Saxonum in 
the mid-fifth century and (4) the analogy of the Gallic 
litus Saxonicum. 

It is the second of these interpretations that the present 
work has adopted. Not only are the above arguments still 
cogent but two more have been added. Hitherto the chief 
stumbling block to the acceptance of the “shore occupied 
by” hypothesis has been the lack of any archaeological 
basis for it. Now there is general recognition of the fact 
that, archaeologically speaking, there was a pre-adventus 
Germanic element in Roman Britain whose associations _ 
are largely with the Saxon Shore region. The other argu- 
ment belongs to the second category--the history of the 
Saxon Shore as a defensive system. 

The Saxon Shore was not merely a coast on which 
Saxons were or were not settled. It was a name given toa 
series of Roman coastal fortifications. Those fortifica- 
tions, on close inspection, simply do not suit the “shore 
attacked by” interpretation. At the time they were built, 
in the late third century, there is no evidence for Saxon 
raids on Britain. Furthermore, from an architectural 
point of view the forts, at least initially, were not suited 
for this purpose. 

Why then were they built? Considering their historical 
environment the answer must be that they were built by 
Carausius and Allectus to defend their island empire 
against the counterattack of Diocletian and Maximian. 

All the evidence either points directly to this conclusion 
or can be reconciled to it. The architecture and strategic 
position of the forts, their date, some indirect evidence 
from the panegyricists, the lack of any serious Germanic 
sea-threat to third century Britain and a very pertinent 
analogy from the Gallic litus Saxonicum are the main 
points in my argument. 

The Saxon Shore, however, was not originally “Saxon” 
in terms of my interpretation. It received that epithet 
during or shortly after the Theodosian reorganization of 
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the British defenses at which time Saxons were settled along 
the coast. It is this reorganized disposition of garrisons 
that is given in chapter XXVIII of the Notitia Dignitatum. 
The Saxon Shore was abandoned in the general with- 
drawal of Roman troops from Britain in A.D. 408-10. 
The appearance of units of the Saxon Shore garrison in 
later chapters of the Notitia is adequate proof of this point. 
It is possible, however, that some individual forts, like 
Richborough, continued to be occupied or were reoccupied 
by the Romans as late as the third decade of the fifth 
century. Microfilm $3.75; Xerox $13.30. 291 pages. 
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Count Stephen Széchenyi, the “Greatest Magyar” ac- 
cording to Kossuth, came from a magnate family, tradi- 
tionally loyal to the Habsburg dynasty and the Catholic 
faith. A widely traveled cosmopolitan, he gradually changed 
into a Hungarian patriot, as he compared conditions of his 
fatherland with those abroad. At the Diet of 1825, Széchenyi 
became the founder of the Academy. His first public action 
was thus a stimulus for Hungarian nationalism. Realizing 
the limitations of the feudal Diet, Széchenyi promoted 
public spirit through horse races, casinos and his own 
writings. He was a propagandist of Western ideas and a 
scourge of feudal backwardness in Hungary. While sup- 
porting national rebirth and peaceful social reform, he 
wanted to achieve his aims within the framework of the 
Austrian Empire. He stressed the importance of material 
welfare, linking his economic enterprises with far-reaching 
moral, educational, and political goals. Széchenyi took an 
independent position at the four diets from 1825 to 1840, 
mediating between Vienna and the nation. Tormented by 
constant moral scruples, mistrusted by officials and mis- 
understood by many Hungarian contemporaries, he yet 
became the respected national leader of the ‘thirties. 

At the end of the Diet of 1839-40, his popularity was at its 
height. But the blunders of the administration and the 
appearance of Kossuth in public life gave a new turn to 
events, impairing also the possibilities of the Széchenyi 
type progressive toryism. 

Since the publication of his first major reform work 
Credit in 1830, Széchenyi has been alternately interpreted 
as the champion of liberalism who had prepared the way 
for Kossuth and the conservative reformer who wanted to 
block him. Both approaches can be justified, if properly 
done. Outside Hungary and especially in this country 
where Széchenyi’s work has never been investigated on the 
basis of source materials, there has been a tendency to 
look upon Széchenyi with an eye on Kossuth. It was one of 
the assumptions of the present study that whereas no sig- 
nificant Hungarian statesman of the nineteenth century 
could be understood without Széchenyi, he himself must be 
approached from a broader, European point of view. In the 
present reassessment of Széchenyi as an enlightened re- 





former, particular attention has been paid to the process 
of growth of Széchenyi as a man and as the “father of 
Hungarian reform.” Consequently, the present study deals 
with the first two great periods of Széchenyi’s life, in- 
cluding his formative years and his most creative period. 

After a sketch of Széchenyi’s development and his first 
reforms in the social, economic and cultural fields, a 
special section has been devoted to the basic ideas of his 
three major works Credit, Light and Stage. The last two 
chapters made an effort to show Széchenyi as a practical 
reformer and a practicing politician. The possibilities 
and limitations of Szechenyi’s political concepts have been 
analyzed in connection with the appearance of a new gen- 
eration of political leaders. This group of new leaders, 
destined to determine the trend of Hungarian politics in 
subsequent decades, was originally also inspired by 
Szechenyi who subtly influenced the thinking of Hungarian 
statesmen for generations to come. Hence the first fifteen 
years of Széchenyi’s public career gave the initiative for 
the transformation of feudal Hungary into a modern 
national state. While describing this process, one must 
necessarily face the major problems of contemporary 
Hungarian history. This is the a priori difficulty and 
challenge of all Széchenyi research. Another problem is 
to present Széchenyi as the great promoter of the Hun- 
garian national idea who nonetheless was able to look at 
the Austrian Empire as at an European necessity. Besides 
this most essential element of Széchenyi’s political re- 
alism, the present study particularly stressed Széchenyi’s 
effort to understand the nationality movements within the 
Empire in the decade preceding his public stand against 
the excesses of Magyar chauvinism. The examination of 
certain documents previously unused seems to have opened 
new possibilities for research in a field which has been 
emotionally overloaded in Hungary ever since Széchenyi 
appeared on the public scene in 1825. If the consequences 
of two world wars have indicated the necessity for re- 
examining the historical processes in nineteenth century 
Central Europe, the Széechenyi research may contribute 
some useful information to this re-evaluation. 

Microfilm $7.90; Xerox $28.15. 624 pages. 
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A significant portion of the history of the United States 
between 1784 and 1804 was connected with the existence 
of the West and the presence of a politically active citi- 
zenry in that region. Even before its population became 
significant in terms of numbers, the West was able to 
exert influence through its strategic location and future 
promise. Every national administration, every Congress, 
and each political party faced problems arising from the 
expanding frontier. Not only did these men consider 
practical questions of immediate party advantage or legis- 
lative enactments, but they also interpreted the whole role 
of western expansion in shaping the destiny of the country. 
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Immediately after the Revolutionary War, the United 
States adopted a policy of extending settlement rapidly, 
hoping that land sales would finance the national debt. 
When this expectation failed to materialize and problems 
on the frontier increased, the central government, as in- 
dicated by the Jay-Gardoqui negotiations and the Northwest 
Ordinance of 1787, moved toward restricting expansion and 
more strictly regulating the West. The Washington admin- 
istration and the Federalists by their taxation, Indian, and 
military policies continued this trend. They believed that 
an unrestrained extension of settlement had produced an 
imbalance which endangered the nation socially, politically, 
and economically. Their answer was to consolidate the 
frontier while maintaining American sovereignty east of 
the Mississippi River in the face of foreign competition. 
This program drove most westerners into political opposi- 
tion by 1795. When the Republicans came to power in 1801, 
they reversed most of these policies for reasons of ex- 
pediency and principle. 

Meanwhile, the West rose from begging federal favors 
and blackmailing the national government with threats of 
secession to a position of real political strength. By 1804 
frontier politicians had achieved respectability and had 
begun to demand an equal share in the control of the Repub- 
lican Party. 

This study relies heavily on an analysis of the attitudes 
of members of the United States House of Representatives. 
In an appendix all representatives serving in the First, 
Second, Third, and Eighth Congresses are listed with an 
indication of their political affiliations. The appendix also 
includes maps of the congressional districts in Georgia, 
South Carolina, North Carolina, Virginia, Pennsylvania, 
Kentucky, and Tennessee, and the congressmen from these 
states are identified with their districts. 

Microfilm $5.55; Xerox $19.60. 434 pages. 
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The chief purpose of this study is to reconstruct the 
image of Russian foreign policy held by British newspapers, 
magazines, and reviews from 1841 to 1871. Most of the 
publications used were aimed at the middle classes which 
in turn exerted the most direct influence upon British 
policy in this period. 

The press pictured Russia as an arbitrary, repressive, 
and ever-encroaching power that menaced British interests. 
In its broadest outline the image of Russian foreign policy 
showed an undeviating dedication to the expansion of Rus- 
sian territory and influence. Although the image was com- 
pounded of a good deal of misunderstanding and exaggera- 
tion, it contained enough truth and there were enough 
conflicting interests between Britain and Russia to make 
the anti-Russian sentiment of the press understandable. 

One of the most elemental reasons for the Russophobia 





of the press may be found in Britain’s historic interest in 
the Continental balance-of-power. Until the Crimean War 
shattered her power, Russia appeared as the greatest 
threat to this balance. The British were easily aroused 
by the activities of Russian expansionists in Southeastern 
Europe and were especially sensitive to Russian influence 
at Constantinople. Clashing imperial interests in the 
Middle East, Central Asia, and the Far East heightened 
the Russophobia of many publications. 

What set this apart from other periods of animosity 
toward Tsarist Russia was the ideological thread in its 
Russophobia. To the press Russia represented the greatest 
threat to the future of liberalism and constitutionalism. 
Foundations for this conviction were laid in the 1830’s 
with the Polish insurrection, the alliance of the autocrats 
of Eastern Europe, and other Russian thrusts against 
liberal and national movements. Events of the 1840’s, 
especially Russia’s role as the “policeman of Europe” in 
1849, deepened press mistrust. With the reopening of the 
Eastern Question in 1853, the demands that in press 
opinion would have converted Turkey into a Russian pro- 
tectorate, the occupation of the Danubian Principalities, 
the war between Russia and Turkey, and the “massacre” 
of Sinope, Russophobia reached the high point of the period 
and boiled over in a wave of war fever. Unquestionably the 
press was an instrumental factor in preparing public 
opinion for war and in propelling the reluctant Aberdeen 
Ministry in the direction of the Crimean War. 

The Russophobia of the post-Crimean period was more 
subdued in tone. The misery and muddle of the war 
strengthened the hand of the British non-interventionists. 
Although Russia had been checked in Southeastern Europe, 
the press realized the near-impossibility of liberating 
submerged peoples such as the Poles. Russian power had 
been crippled by the war and reforms under Alexander II 
offered a fleeting hope for a change in Russian policy. 
Finally, the failure of Turkey to achieve promised reforms 
left her liberal press supporters in a quandary. The period 
ended on a low note with Russian abrogation of the Black 
Sea clauses of the Treaty of Paris. 

Neither Russophobia nor efforts to contain Russian 
expansion disappeared after 1871. But the great base of 
resistance to Russian expansion shifted from the Whig- 
Liberals, long the leaders in efforts at containment, to the 
Conservatives. Ideological threads had largely faded from 
the fabric of Russophobia in 1871. It was the more con- 
servative organs, always more concerned with imperial 
interests than with Continental affairs, who reacted most 
strongly to the Black Sea abrogation. Thus the imperial 
thread became brightly dominant in the Russophobia of the 
Conservative era as Britain herself became an active 
participant in the new imperialism of the late nineteenth 
century. Microfilm $5.10; Xerox $18.00. 399 pages. 
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The First World War was a general turning point in 
American history, for it marked, as one historian has 
recently put it, “the end of American innocence.” The 
shock of the war and of its aftermath was significant far 
beyond the immediate war years themselves, and it is no 
accident that this conflict bears the label of “The Great 
War.” 

Although historians have not too often used the his- 
torical novel as a source for obtaining knowledge about the 
past, recently this kind of evidence has been considered 
more valid for understanding a society at a particular 
period of time. This study of several hundred novels of 
World War I which were published in the United States 
from 1916 to 1941 is based upon the assumption that such 
novels serve two important purposes. First, they reflected 
the feelings toward the war which existed in American 
society at the time, and second, they attempted to propa- 
gandize particular attitudes about the war among their 
American readers. Novels written by foreigners which 
circulated popularly as well as those by American writers 
have been included to obtain evidence of the ideas pro- 
mulgated about the war during this period. 

Generally the war novels divide rather naturally into 
three categories. In the period from 1916 to 1922, they 
reflected the patriotic spirit toward the war which identi- 
fied that conflict as a Great Crusade in behalf of civiliza- 
tion against the forces of barbarism. Few, if any, novels 
written from the patriotic point of view by authors of the 
Central Powers circulated in this country, and thus 
a conception of the war similar to that expressed by 
Woodrow Wilson was propagandized among popular readers. 

After 1922 the war novelists, both here and abroad, 
began to question the “patriotic” version of the war like 
the American public as a whole. They wrote of the conflict 
not as a Great Crusade but as a Great Tragedy for those 
individuals and nations who had participated in it. By 1929 
revisionist novels of this sort had become the most char- 
acteristic fictional interpretation of the First World War 
in the United States, particularly with the publication of 
All Quiet on the Western Front. 

A third group of novels which continued to be written 
throughout the entire period was one which viewed the war 
as a Great Adventure, as offering participants an oppor- 
tunity for thrills and excitement. As might be expected 
the adventurist writers were not really interested in probing 
too deeply the whole question of the war’s effect upon indi- 
viduals or nations. 

All three groups of novels have been studied and ana- 
lyzed to determine the attitudes presented in such areas as 
the war’s effect upon the individual who fought and upon the 
home front, the relationship of the war and the Church, the 
causes of the war as the novelists saw them, and the nature 
of friend and foe. An attempt has also been made to relate 
these attitudes to the state of public opinion toward the war 








at the time the novels were published. Finally some 


suggestions about the significance or impact of the novels 
upon popular feeling and the manner in which they both 
reflected and attempted to influence attitudes toward the 
Great War have been offered. 

Microfilm $5.30; Xerox $18.70.. 415 pages. 
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This study covered the major British quarterlies and 
monthlies, as well as some of the minor publications. 

The major problem was: what were the attitudes of the 
journals toward the United States in this period? Conse- 
quently, reactions to specific events were of less concern 
to the author than long-term views on America. 

The United States was a subject of great interest to the 
British magazines during the period 1815-1848. These 
years saw the governmental relations between the two 
nations progress from a state of war to official, if not 
friendly, respect. Culturally, the status of the United 
States rose during these thirty-three years, although the 
periodicals of Great Britain still considered America as 
a minor and provincial cultural appendage of the mother 
country. 

The basic positions of the British periodicals depended 
less on occurrences in America than on the political align- 
ments of the magazines themselves. Although none of the 
journals was completely consistent, those publications 
which supported the Tory Party were generally more 
critical of the United States than were those which favored 
the Whigs or the Radicals. This basic distinction held true 
for most subjects, from the reviews of the British travel 
books to the operations of the United States government. 
One of the few exceptions to this rule concerned literature, 
a subject that evoked little political bias. 

Both Whig and Tory journals adopted patronizing atti- 
tudes when discussing the United States. The Tory maga- 
zines did so apparently through a disdain of all aspects of 
American life and a fear that American social and govern- 
mental patterns might be introduced into Great Britain. 
The Whigs were equally patronizing, but they tended to 
support the United States, partly from sincere convictions 
but more often, probably, from a desire to irritate their 
political rivals in England. In articles dealing with the 
Maine boundary dispute, for example, Whig journals occa- 
sionally supported the claims of the United States against 
those of their own country, apparently because the Tories 
were in power. 

Regarding issues other than the relations between the 
United States and Great Britain, few periodicals expressed 
enthusiasm for the American government or the manner in 
which it operated. Similarly, they admired the energy and 
resourcefulness of the Americans but found little else to 
commend in their character. Slavery was universally con- 
demned, but the policies of the Garrisonian abolitionists 
won little support from British publications. The dis- 
cussions of American culture concentrated on literary 
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endeavors, and several individuals, notably Washington Irving, 
William Ellery Channing, and William H. Prescott, were 
warmly praised. But the journals considered American 
literature as a whole to be mediocre. 

Despite the dangers of sectionalism, which the periodi- 
cals held to be a major threat to the stability of the United 
States, most of the magazines maintained that America 
would ultimately become one of the great powers. Some 
journals expressed the belief that the United States already 
had achieved that status. All were impressed by its rapid 
growth, and no matter how much they varied on current 
estimates, few doubted that America’s greatness was in- 
evitable sooner or later. 

Microfilm $2.85; Xerox $9.90. 218 pages. 
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Nicolas A. Berdiaev was the author of numerous books 
and articles in the interim between 1890 and 1948. He 
wrote as an interested party on a surprisingly wide range 
of philosophic, political, social and religious topics. The 
length of his career and the breadth of his interests in- 
volved him in many of the major currents of European life 
in the long years of exile from his native land. Even be- 
fore that exile, however, Berdiaev had wona remarkable de- 
gree of eminence among the ranks of Russian intellectuals. 

In both milieus, that of the cosmopolitan West and that 
of Russia in the fin de siécle the recognition he gained and 
the influence he exercised were to be governed by his 
changing interests, by an intellectual process that was both 
constant search and reevaluation, and by his personal in- 
volvement with contemporary issues, movements and 
personalities. In both milieus it might have been expected 
that such involvement would lead to the self-identification 
of an individual with some single movement or school of 
thought. In both, however, Berdiaev remained a figure 
apart--concerned with society but a rebel against any 
identification of the individual with some single movement 
or school of thought, a cultural nationalist but an exponent 
of universalist values, a cosmopolite with the emotional 
involvements of the expatriate, an inveterate participator 
who denounced the loss of individuality implicit in such 
participation. Revolt was necessary to him, and increas- 
ingly it assumed a religious character and purpose. 

For the purposes of this study of Berdiaev’s religious 
thought, three areas of consideration were selected: his 
historical setting, the nature of his thought in its relation 
to contemporary issues, and the religious themes and topics 
upon which he wrote. The general argument of the study 
endeavors to prove that Russian religious thought, in its 
content and in its use as a “mechanic device in formulating 
a religious and philosophical synthesis, is of primary 
importance to a fuller understanding of Berdiaev’s thought. 





The first chapter is concerned with the historical back- 
ground of the fin de siécle and pre-revolutionary eras in 
Russia. The swift changes of circumstance in his life and 
career as a publicist and philosopher, together with the 
general content of his major works, form the topic of the 
second chapter. The third presents five aspects of 
Berdiaev’s system: the problems of redemption, history, 
man, society, and a final eschatology; these are followed 
by a recapitulation of his system as it pertains to the 
content of the study. 

The final chapters form a second division and present 
the Russian elements of his religious thought. The aspects 
listed above are focal points in the fourth chapter for 
consideration of his general religious position on the 
Orthodox and Russian heritage. The fifth chapter con- 
siders several of the major religious philosophers with 
whose works he was concerned, either as subjects of study 
or because they influenced aspects of his thought. The 
sixth chapter effects a final summary and contains the con- 
clusions of the study. 

Microfilm $6.35; Xerox $22.50. 497 pages. 
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The Revolution of 1848 shook the European monarchies 
to their very foundations. Beginning in France the revolu- 
tionary spirit spread to the Germanies, the Austrian Em- 
pire, and the Italian states. Tremors of revolution were 
felt in the British Isles, Scandinavia, the Lowlands, and 
Spain. The mottos of the First French Republic--liberty, 
equality, and fraternity--once again rang out in the capi- 
tals of Europe. The main forces behind the revolutionary 
movements were liberalism, nationalism, and socialism. 

In France, where the only successful revolution oc- 
curred, the Bourgeois Monarchy was replaced by the 
Second Republic. The German states were the scene of 
much bloodshed. Constitutions were granted under the 
first shocks of revolt, but gradually the forces of reaction 
regained their strength. The Prussian King once again 
became master of his state, and the Frankfort Assembly 
withered away. The Austrian Empire was shaken severely 
in 1848 by the erupting forces of the nineteenth century. 
Nationalism played an important part in this Empire 
(comprised of numerous nationalities) as it had in Germany. 
In Germany nationalism was working to unite the various 
German states into ein grossdeutsches Reich. In Austria 
this same force was working to destroy an empire and 
create a number of smaller “national” states. The Italian 
situation was somewhat different from that of the other 
sections of Europe. Revolution had broken out in southern 
Italy before the February rising in Paris. Thus the French 
Revolution merely served to accelerate a movement already 
underway. 

In 1848-49 the United States Government maintained 
diplomatic relations with the more important states of 
Europe. It was the duty of diplomatsto report, as frequently 
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as they saw fit, to the Secretary of State in Washington, 

D. C., events which could aid in the formation of American 
foreign policy. These representatives to the courts of 
Europe were, by and large, educated men capable of the 
tasks assigned to them. 

Contrary to the general conception, the diplomatic dis- 
patches written by American ministers in Europe during 
the Revolution 1848 were very good. Their opinions and 
evaluations were not always correct, but they showed a 
good understanding of Europe and the Europeans. Their 
dispatches were not meant to be a history of the Revolution 
but rather an aid to home government. They were, in al- 
most every instance, sympathetic to the revolutionary 
movements. They encouraged provisional governments to 
adopt a constitution patterned after that of the United 
States. However, they did not violate the accepted rules 
of diplomacy. No American minister was charged with 
interfering in internal affairs by the nation in which he 
resided. These ministers were educated and capable men 
who reported the Revolution of 1848 as they saw it. They 
understood European affairs to a much greater extent than 
is generally believed. In general, a high degree of accu- 
racy and efficiency was achieved. However, the Diplomats 
overestimated the revolutionary forces and underestimated 
the conservative forces which recovered power in most 
states by 1849. 

Microfilm $5.25; Xerox $18.45. 409 pages. 
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At the end of the American Revolution, the American 
Army, which had fought so well and which had won the 
victory for independence, fell a victim of the peace which 
followed. Partly because of the weakness of the federal 
government and partly because of the current philosophy 
that standing armies were tools of tyranny, the United 
States government virtually ignored the establishment and 
support of a regular army. Even after the new constitution 
was adopted and the federal government became a respon- 
sible institution, the neglect continued and such army bills 
as were passed were ineffective makeshifts. It was not 
until March 5, 1792, that an effective act was promulgated 
which established a workable organization and an effective 
force. Even then, this bill became law only after the small 
band of regulars which had been retained had been twice 
defeated by the hostile Indians of the Northwest. Militia 
units offered small hope of success. 

This study shows the development of the army that came 
into being as a result pf the March fifth law, and particu- 
larly emphasizes the role of its commander, Major General 
Anthony Wayne, in establishing the regular army as a strong 
and effective arm of government. A number of the policies 
which he evolved were new to army operation, but were so 
successful that they have been followed ever since. Some- 
what of a martinet, he brought to bear upon the army pro- 
grams of training, tactics, supply, and discipline which 
not only led to victory in the field but to respect among his 
countrymen. 





This study is founded in its entirety upon source mate- 
rials, mostly unpublished manuscripts which, for the most 
part, have never been used before. The large Wayne 
collection of the Historical Society of Pennsylvania was 
most valuable, but was complemented by diaries, journals, 
and personal papers of primary importance from numerous 
depositories. Published materials and official documents 
formed the skeleton upon which the research was based. 

Wayne emerges from this study as more than just 
another field commander. Besides being a military man 
of no mean skill, he played the roles of politician and 
diplomat with almost equal ability. With the exception of 
Washington probably no other commanding general in the 
military history of the United States has been clothed with 
such responsibility and certainly few men, indeed, could 
have carried it so well. At the beginning of his tour of 
duty, he noted to the Secretary of War, Henry Knox, that 
“more may be expected than will be in my power to per- 
form.” That he underestimated his own abilities, history 
is a witness; that he achieved his “name in arms” is an 
uncontested fact. 

Microfilm $5.80; Xerox $20.50. 455 pages. 
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FIDEISM AND THE PROBLEM OF METHOD. 
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Guillaume Francois Berthier (1704-1784) was editor of 
the Jesuit periodical, the Mémoires de Trévoux, from 1745- 
1762. Because of his training, native equipment, scholarly 
pursuits and interests, and because of his position as 
editor of an influential journal of general intellectual in- 
terests, Berthier was in an ideal situation to further the 
discussion and understanding of such current intellectual 
issues as the problem of method in the social sciences. 
Indeed, his own discussion of the problem of the pluralism 
of scientific methods is quite advanced and progressive. 

It is somewhat strange, therefore, to discover a certain 
conservatism in concrete pronouncements relating to 
method--a conservatism that does not seem to square with 
his own general statement. 

Hence the question raises itself whether certain of 
Berthier’s religious ideas and attitudes may not be exer- 
cising this conservative influence on his thought. Berthier’s 
formal analyses of faith-reason relationships--as these 
are found in his reviews and articles in the Mémoires de 
Trévoux--are basically sound. But there does seem to be 
a tendency in his thinking to regard faith and reason (once 
reason has established faith) as belonging to two distinct 
spheres between which there can be no communication. 

This position logically can and actually does evolve in 
certain conclusions: the tendency to erect a wall of separa- 
tion between faith and reason, to set up a certain opposition 
between the divine and the human, to regard things divine 
as unchanging and unchangeable, and to endow the human 
with a like unchangeability. 

Actually, Berthier’s “fideism” seems to be primarily 
an attitude, a practical thing. The attempt is made to 
isolate and assess this cast of mind by investigating whether 
Berthier’s thinking manifests those devices, aspects, and 
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effects of fideism which go together to make up the “fideistic 
mind.” Berthier does in fact assume the bad will of his 
opponents, his thinking is characterized by a certain 
“apologetic mindedness,” there is a definite conservative 
strain in his thought. 

Helvétius, Rousseau, and Montesquieu, it is reasoned, 
are attempting to introduce new methods into the social 
sciences. Montesquieu in particular seems to take the 
functional approach toward law and to seek to erect a true 
science or sociology of law. There is no doubt that Berthier 
rejects such methodological experiments in the social sci- 
ences. This is surprising in the light of his own relatively 
advanced statements regarding the pluralism of scientific 
methods. Hence, the question is asked whether his fideistic 
tendencies help to account for this contrast. 

The influence of fideism seems to be twofold. A direct 
influence is indicated by the fact that the fideistic mind or 
attitude shows itself in Berthier’s political and social 
thinking. More fundamental seems the fact that he denies 
to men like Helvétius, Rousseau, and Montesquieu that 
same freedom to abstract from religion and from Christian 
morality which he accords to other social thinkers. The 
only available explanation seems to be that he is convinced 


of the religious sincerity of the latter, but not of the former. 


But there seem as well to be indirect influences. 
Berthier’s fideistic cast of mind does not work in isolation. 
It seems to be mutually interdependent with certain other 
elements in his thinking: Cartesian rationalism, Baconian 
“positivism,” a certain semi-voluntarism. Berthier de- 
clares, for instance, his opposition to methods in the social 
sciences which investigate the origin, growth, and develop- 
ment of the ideas of God and morality. His opposition 
follows from his Cartesian innatism. But that same op- 
position to such methods devolves as well from his “apolo- 
getic mindedness” which leads him to regard such methods 
and their results as injurious to divine Providence. 
Fideism and innatism work hand-in-hand. 

Hence, Berthier’s opposition to the functional approach 
which Montesquieu takes in his Spirit of the Laws can be 
accounted for either by the direct or the indirect influence 
of fideism. Directly, Berthier reduces the whole of his 
opposition (including method) to The Spirit of the Laws to 
the fact that Montesquieu “abstracts from Religion.” On the 
other hand, this opposition itself is not understood unless 
we see why Berthier insists that the normative approach 
and it alone is valid in the area of political thought. On this 
latter head, fideism is only indirectly operative. 

Both these direct and indirect influences of fideism 
seem basically independent, and both seem equally impor- 
tant. But, without some influence of fideism, it becomes 
difficult to understand Berthier’s opposition to Montes- 
quieu’s Spirit of the Laws. 

Hence the conclusion is reached that the apologetic 
concerns of the fideistic mind actually tend to be self- 
defeating. In condemning The Spirit of the Laws as a 
“chain of Materialism,” Berthier in effect brands as irre- 
ligious a work that is really intellectually progressive. 

The danger is thereby incurred of identifying the cause of 
religion with the cause of conservatism and obscurantism. 
In the long run, this tells against that very cause for which 
Berthier labored so long and so lovingly. 

Microfilm $6.50; Xerox $23.20. 512 pages. 

















THE INFLUENCE OF BRITISH IDEAS IN 
THE BRITISH NORTH AMERICAN REVOLUTION 
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University of Minnesota, 1960 


' This dissertation considers the political history of 
British North America, 1815 to 1848, in relation to the 
contemporary ideas and attitudes in Britain. The connec- 
tion between British radicalism and Canadian reform is 
examined, and the influences from Britain are compared 
and contrasted with those from the United States. 
Particular attention is given to Upper Canada in order to 
provide part of the answer to the question of why that 
country, which was originally peopled by Americans and 
remained in close contact with the United States was able 
to preserve and foster British political ideas. The inves- 
tigation has been largely concerned with the ideas of the 
leading personalities, but an attempt has also been made 
to assess the influence of the Chartists, the religious 
dissenters and immigration. 

A central theme of the study is the history of the 
responsible government theory. This theory, first pro- 
pounded in Upper Canada in 1828, was taken up by 
William Lyon Mackenzie but it became confused with other 
suggestions for reform, notably the proposal for anelective 
legislative council, an idea which was primarily American 
but which was also encouraged by the radical attack on the 
House of Lords and by the written recommendations of 
Joseph Hume and J. A. Roebuck. 

Political ideas in the Canadas, as elsewhere, were com- 
plicated by the struggles of parties. The Tories found it 
expedient to charge their opponents with disloyalty and the 
reformers, with few exceptions, replied by protesting their 
loyalty to the mother country. One reason for this reaction 
was that appeal could be made past the local authorities to 
the Parliament in London, but the orientation prevailed 
and survived times of crisis because of the continuous 
contacts with British people of various opinions. Both con- 
servative and radical in Canada received inspiration from 
those of similar beliefs in Britain. 

On the radical side there was considerable mutual 
sympathy. A small group in the Commons were always 
ready to air colonial grievances at Westminster, and they 
also wrote encouraging letters to Canada. By such per- 
sonal contact, as well as by the example of their political 
activities, the Philosophical Radicals undoubtedly stimu- 
lated the reformers in Canada. Mackenzie, both before and 
during his visit to London believed that the British and 
Canadian reform movements were largely identical, and 
even after his conversion to Jacksonianism and his break 
with Hume in 1835, he continued to make comparison be- 
tween the constitutional struggles in Britain and Canada. 
By the time of the rebellions the links between British and 
Canadian radicals had become very thin indeed. In the 
1840’s British radicals were affronted by the demands of 
Robert Baldwin which appeared to them, with some reason, 
to be an attempt to introduce the American spoils system 
into British North America. 

British radicalism also had the effect of causing many 
Canadians to react in favour of conservatism. Egerton Ryer- 
son and his Methodist followers were appalled by the atheism 
of Hume and company. On occasion Ryerson joined with 
F. B. Head, R. B. Sullivan and others in charging that the 
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rebellions in Canada had been fomented by British radicals. 
This was a great exaggeration. The causes of discontent 
were in Canada and were strong enough to need no urging 
from outside. 

The net effect of the trans-Atlantic contacts was to 
incline the British Canadians towards the mother country 
in the hope that sooner or later Britain would let them have 
what they wanted. Their optimism was vindicated, thanks 
to the vision of Durham, Grey and Elgin who granted 
Canada an enhanced version of its own invention — respon- 
sible government. 

Microfilm $4.40; Xerox $15.55. 344 pages. 


BISHOP JOSEPH ROSATI, C.M. 
AND THE DIOCESE OF NEW ORLEANS, 
1824-1830. 
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Sister Mary Carmel Murphy, M.S.C., Ph.D. 
St. Louis University, 1960 


Joseph Rosati, born in Sora, Italy, January 30, 1789, 
entered the Congregation of the Priests of the Mission in 
1807. While a seminarian he gave much thought to serving 
God on the foreign missions. Therefore, when Bishop 
DuBourg went to Rome, in 1815, seeking laborers for his 
vast diocese of Louisiana, Fr. Rosati volunteered. He came 
to America in 1816 and was named Superior of the diocesan 
seminary by Bishop DuBourg in 1818. 

At this time there were so few priests in the U.S. that 
Propaganda, fearing the loss of many, decided to form a 
Vicariate embracing the territories of Mississippi and 
Alabama. Fr. Rosati was named Vicar Apostolic. When 
Bishop DuBourg heard this he wrote to Propaganda begging 
that he be given Fr. Rosati as Coadjutor. Propaganda ac- 
quiesced, promising to divide the vast diocese within three 
years. Fr. Rosati was consecrated on March 25, 1824. 

After his consecration Bishop Rosati visited many of 
the parishes of Louisiana. On his return to St. Louis he 
kept in touch with Bishop DuBourg by means of a profuse 
correspondence. By 1826, Bishop DuBourg had succeeded 
in gaining the ill will of many in his diocese, and was 
finally forced to resign the bishopric. Bishop Rosati was 
then appointed Administrator. In 1827, he was appointed 
to the See of St. Louis with the duty of administering the 
diocese of New Orleans. 

Knowing that he could not spend much time in either 
diocese, Bishop Rosati formed a Bishop’s Council in 
New Orleans to care for the many questions which needed 
deliberation. During 1827-1828, he made his official vis- 
itation of the New Orleans diocese and had hoped to hold a 
diocesan synod, but conditions in New Orleans forced the 
postponement of the synod. 

During his term as Administrator, Bishop Rosati per- 
formed many credible duties for the diocese. The explana- 
tion of these activities forms the core of this dissertation. 
Among his various achievements were a decisive blow to 
lay trusteeism in New Orleans, the clearing of the great 
debt of the diocese, obtaining needed priests and a renewed 
interest in the question of a seminary for New Orleans. 

Bishop Rosati had great respect for his clergy and 
religious. They, in turn, looked to him for guidance and 





assistance in their missionary and educational duties. 

He was greatly interested in the work of the Ursulines, the 
Religious of the Sacred Heart, and the Sisters of Loretto 
in Louisiana, and through him the Sisters of Charity were 
introduced into the diocese. 

The extent of territory under his administration ham- 
pered Bishop Rosati. He repeatedly asked Propaganda to 
appoint a Bishop to New Orleans and had submitted the 
name of a confrere, Fr. Leo de Neckere, C.M., a Belgian, 
who had labored in that part of the diocese. In 1829, this 
priest was appointed Bishop of New Orleans. 

Freed of half of his duties, Bishop Rosati could now 
give St. Louis and the growing church in America the 
benefit of his talents. He was an important member of 
four Baltimore Councils and as a special delegate of Pope 
Gregory XVI was sent to Haiti to work out an agreement 
for a Concordat with the Holy See. He went to Rome to 
report the progress of his mission and died there in 1843. 
His remains were brought to St. Louis in 1954 at the re- 
quest of Archbishop Joseph E. Ritter. 

Microfilm $3.20; Xerox $11.05. 245 pages. 
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University of Oregon, 1961 


Adviser: Wendell H. Stephenson 


Harvey Whitefield Scott was born in 1838 on the Illinois 
Frontier. His education there and in Oregon, where he 
migrated with his family in 1852, was regularly interrupted 
by farming, logging, and Indian fighting, but in 1863 he be- 
came the first college graduate in the Pacific Northwest. 
He served as editor of the Portland Oregonian from 1865 
until his death in 1910, except for the years 1872-1877. 
Combative, conservative, Republican, social Darwinist, 
individualistic, a proclaimer of the “gospel of work” and 
the “agrarian myth,” Scott was in his last years one of the 
most prominent survivors of the tradition of personal 
journalism. At his death he was generally acknowledged 
by the American editorial fraternity to be the leading 
editor in the West, and was accorded a flood of tribute such 
as Oregon has not seen at the death of any other man. 

State responsibility for public education, Scott believed, 
should be limited to the elementary school. He opposed 
public high schools so successfully that in 1900 only two 
states of the forty-four ranked lower than Oregon in the 
number of high schools supported in proportion to popula- 
tion. He was largely responsible for the fact that all of 
Oregon’s normal schools were denied support by the 1909 
legislature and forced to close their doors. Believing that 
Oregonians should be educated at home and in privately- 
supported colleges, he devoted much time and editorial 
support to such schools, most notably Pacific University, 
his alma mater. Consulted on key issues during the found- 
ing of Reed College, he favored policies that became es- 
tablished there. 

Scott’s interest in Pacific Northwest history found 
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editorial expression throughout his career, and brought 
invitations for him to participate in regional history proj- 
ects as writer, editor, speaker, and consultant. A close 
student of American and European history, he provided a 
wholesome example for local history enthusiasts by fitting 
Oregon history into its world setting. His personal “fron- 
tier thesis” and his eclectic philosophy of history demon- 
strate the depth of his reflection on the meanings of history. 
Cofounder and publicist of the Oregon Historical Society, 
he served as its first president. He edited the first history 
of Portland, and his son prepared a posthumous, six- 
volume History of the Oregon Country from his writings. 

A literary traditionalist and romantic, Scott was at his 
critical best in his discussions of Shakespeare. He formed 
his standards of criticism upon Shakespeare’s views and 
practices, and judged poets and novelists as well as drama- 
tists accordingly. He opposed the new “realistic” fiction 
of his generation, and seemed unaware of the naturalistic 
school that developed during his last years. Refusing to 
patronize mediocre local writers, he yet served the literary 
life of his region through frequent instructive editorials 
dealing with the world of letters. He was himself a pow- 
erful stylist, though he lacked versatility and grace, and 
he deserves modest recognition as an essayist. 

Scott was unique among editors of his time in the 
amount of editorial space he devoted to controversial re- 
ligious subjects. He was the chief publicist of the higher 
criticism in the West; yet he tempered his militant liber- 
alism with sentimental attachments to the evangelical 
faith of his youth. He accepted Darwinian theory, yet dis- 
trusted scientists and their pretensions. He fought the 
social gospel as a socialistic perversion of Christianity. 
He was opposed alsoto prohibition, and to Portiand churches 
in their antivice crusades during the progressive era. 

Harvey Scott was dedicated to the life of the intellect as 
few men are dedicated. Fulfilling all the usual functions of 
an able newspaper editor, he yet found time to study varied 
matters of the mind and spirit, and to share his lights, for 
better or worse, with a people just emerging from frontier 
conditions. Microfilm $5.85; Xerox $20.75. 457 pages. 
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This biography of Richard Yates emphasizes his Civil 
War career as Governor of Illinois. An underlying purpose 
of the study, however, is to examine the treatment of mi- 
nority groups in Illinois during a time of national crisis. 
In addition to its Civil War aspects, the Yates career in 
the Illinois General Assembly for the decade of the 1840’s, 
in the United States House of Representatives from 1851 to 
1855 and in the Reconstruction Senate from 1865 to 1871, 
is also examined in detail. The purpose of the latter effort 
is to provide a case study of an orthodox Whig who rapidly 
became a Radical Republican of the Sumner-Wade per- 
suasion. 

Richard Yates was born in Kentucky in 1815 and re- 
ceived part of his early education at Miami University in 





Ohio. In 1832 his widowed father, Henry Yates, removed 
young Richard from Miami University and together with 
the remaining part of his family emigrated to Illinois. 
Here the family ultimately settled at New Berlin, some 
15 miles west of Springfield, the state capital. 

Young Yates was enrolled at the nearest institution of 
higher learning, Illinois College, at Jacksonville, Illinois, 
and after graduation embarked on a legal career which 
included both apprenticeship in the office of Illinois’ leading 
Whig of the period, John J. Hardin, and a course of formal 
instruction at the famous Transylvania Law School. 

In 1842 Yates first successfully won election to public 
office by securing a place in the Illinois General Assembly 
where he served during the greatest financial crisis in the 
history of the State of Illinois. 

In 1850 and again in 1852 he was elected to the United 
States House of Representatives. His career there was 
marked by anti-southern tendencies and a strong adherence 
to the sectional interest of the Midwest. 

From 1855 to 1860 Yates combined a career as railroad 
president of a small branch line railway, then under con- 
struction, with his political career as one of the early 
organizers of the Republican party. 

A compromise candidate of the Republican party for 
Governor of Illinois, Yates won election in the same victory 
which catapulted his close acquaintance, Abraham Lincoln, 
into the White House. As Governor, Yates’s actions were 
marked by intolerance of political opposition, hatred of the 
South and a Radical Republican fervor which caused him to 
strongly oppose the Lincoln administration. 

Elected in 1865 to the office of United States Senator, 
Yates’s later career was ruined by his final surrender to 
the alcoholic tendencies which had plagued him nearly all 
of his life. His course was charted to a close adherence 
to the Radical outline drawn by Charles Sumaer of Massa- 
chusetts. His final two years of life (from 1871 to 1873), 
were tragic. In poor health, ruined politically and finan- 
cially, Yates sought to no avail to regain a position of 
power and prominence for himself. 

Microfilm $4.85; Xerox $17.10. 377 pages. 


THE LABOR PARTY 
AND CONSTITUTIONAL REFORM FOR INDIA 


(L. C. Card No. Mic 61-180) 


George Milton Ochs, Ph.D. 
University of Illinois, 1960 


This study develops the role of the British Labor Party 
in constitutional reform for India from 1900, the inception 
of the party, to 1939, the outbreak of the second World War. 
Prior to 1918 the Labor Party had no official policy for 
India; in that year the Party conference adopted a resolu- 
tion which established an official policy based on respon- 
sible government with dominion status. This official policy 
was the outgrowth of two movements that sprang from the 
same liberal tradition, namely, the British inspired nation- 
alism of the Congress Party in India, and the socialism of 
the Labor Party in the United Kingdom. These two organi- 
zations worked together until the extreme Indian nation- 
alists under Gandhi assumed control of the Congress Party 
in 1919. From that time, though deeply sympathetic with 
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the point of view of the Indian nationalists, the Labor Party 
was never quite able to win the confidence of the extremists. 

The 1918 resolution of the Labor Party was the culmi- 
nation of dissatisfaction with the Indian policy of the Liberal 
Party. In 1909, the Liberals gave India a very limited 
form of self-government; in 1912 they re-established the 
central government at Delhi; in 1914 they consolidated the 
British Indian Acts. The Labor Party, though supporting 
the reforms, considered them too restricted. With the 
outbreak of the war and the failure of the Mesopotamian 
campaign, the Imperial government was impelled to issue 
the August 20, 1917 declaration promising responsible 
government and dominion status for India. The Labor 
Party interpreted this promise as one requiring immediate 
fulfillment, and, accordingly, issued its 1918 resolution. 
The Lloyd George Conservative-dominated coalition govern- 
ment interpreted the promise as one requiring gradual ful- 
fillment, and, accordingly, passed the 1919 constitution 
granting limited responsible government to the provinces. 
These interpretations remained the basic difference be- 
tween the Labor and Conservative Parties Indian policy 
for the next twenty years. 

Between 1920 and the fatal collapse of the Labor 
government in August, 1931, the Labor Party failed in its 
several sincere efforts to get responsible government for 
India. The Indians, themselves, frustrated the efforts of 
the 1924 Labor minority government. The 1925 Common- 
wealth of India Bill of left-wing Laborites was ignored by 
the Conservative government. The 1929 Labor minority 
government issued the famous Irwin statement on dominion 
status; summoned the first round table conference and 
persuaded Gandhi to attend the second conference; and were 
well on the way toward obtaining an acceptable constitution 
for India when the financial crisis wrecked the Labor 
government. 

From August, 1931 until the outbreak of World War II, 
the Labor Party was too weak to constitute an effective 
opposition. The 1935 constitution for India was a Conserva- 
tive Party document based on the Simon report. Although 
it provided for a federation, it conferred only limited 
responsible government. The princes and the nationalists 
rejected it and used the plight of the war to agitate for 
independence. By 1939, Labor Party Indian policy was 
established and when Labor regained power in 1945, they 
gave India her independence. 

Throughout the period, the chief stumbling block in 
India to constitutional reform was the hostility between the 
Hindus and the Moslems. To appease the Moslems, the 
British granted communal representation and electorates 
under the 1909 Act. Once granted it became a fixture, 
because the hostility between these groups intensified with 
time. The division of the country into two states was the 
only logical outcome. 

Microfilm $3.55; Xerox $12.40. 273 pages. 
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In the reign of Louis XIII institutions and offices were 
a mixture of customs and practices which were given 
meaning by the personalities in government at the time. 
Many of these customs were not as old as those seeking 
greater prestige claimed them to be, but together with 
royal legislation (réglements) they determined the be- 
havior and powers of the king’s ministers. This is a study 
of both the personalities and the powers of several great 
officers in an attempt to find out what their political roles 
were and how these changed under Louis XIII. 

Under Louis XIII there were marked changes in the 
very nature of government because of the energy and am- 
bition of his ministers and the political crises of the time. 
The most striking example was the ascendancy of Cardinal 
Richelieu to second place in the realm. By clever use of 
friends whom he had had appointed to high offices, he 
changed the transmission of power without radical modifi- 
cation in the structure of royal institutions. This was only 
accomplished after the Cardinal had gained the confidence 
of a sincere but inert king, who, after recognizing his 
ministers as creatures of Richelieu, came to hold the 
latter responsible for their actions. This replaced the 
old practice whereby the king had usually relied upon the 
existence of more than one party among his councilors to 
maintain freedom of action, although Louis had always 
combined affection and insistence on being informed with 
a long history of ministerial disgraces. 

Richelieu’s relations with the king’s other councilors 
were responsible for changes more important than those 
made for the office of principal minister. The secretaries 
of state and the intendants took advantage of Richelieu’s 
support and the crisis of the war to increase their powers 
to the detriment of much older and more powerful officers. 
The secretaries traced new administrative divisions (re- 
flected in the réglements, published here for the first time) 
along the modern lines of war, foreign, and provincial 
affairs to replace old geographical jurisdictions danger- 
ously outmoded as France prepared to meet the Hapsburg 
challenge for European hegemony. 

To aid in the task Richelieu turned to men of rela- 
tively humble origin — the petite noblesse. Chavigny, 
Sublet de Noyers, Bouthillier, Bullion, and Séguier were 
all newcomers in councilors where princes of the blood, 
great nobles, and hereditary officers were either brushed 
aside or relegated to positions of secondary importance. 
As Iouis XIV was later to do so admirably, Richelieu 
chose capable, experienced and loyal bureaucrats to help 
him impose his will on opposition parties as he pursued 
his conception of gloire. 

It had long been a policy to centralize royal powers in 
the person of the king and his council. This effort in- 
creased the prestige and powers of officers near the king: 
the secretaries of state, who were royal letter-writers, 
and the chief councilors. They turned to royal commis- 
sioners and intendants to rule the realm, to raise the 
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necessary money needed to fight a war, and to direct the 
armies. These newly-traced administrative relationships 
slowly came to dominate what had been formerly quite 
independent segments of royal government controlled by 
governors and parlements. 

The most striking aspect of Richelieu’s ministerial 
government was the Cardinal’s reliance on the creatures 
in both personal and administrative affairs. This was 
overlooked by historians when they described him as a 
virtual wizard who ruled France alone in the name of 
Louis XIII. The Cardinal’s great power rested not so 
much on a mastery of details, or even upon his adminis- 
trative genius, but rather on the force of his personality 
to dominate and use the king and the other ministers in 
order to develop a unified and effective political instru- 
ment which worked for him. 

Microfilm $3.20; Xerox $11.25. 246 pages. 


WILLIAM ALLEN WHITE: 
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William Allen White, the Emporia, Kansas, newspaper 
editor, wrote of the rapidly changing America in the years of 
the presidencies of William McKinley and Theodore Roose- 
velt. At that time he reflected the viewpoint of the average 
small-town American toward politics, reform and expansion. 

During the twelve years covered by this study, 1896 to 
1908, there was an apparent change in White’s attitude 
toward politics from that of extreme conservatism to that 
of an enthusiastic liberal, and ultimately, he was in the 
forefront among those supporting Theodore Roosevelt’s 
rather modern ideas. 

William Allen White’s ideas of foreign policy during 
this age of expansion probably represent his field of 
weakest judgment. He seemed to have very little knowledge 
of the nature and history of people who were not North 
Americans. He was further handicapped by his belief in 
racism, his fear of any non-Protestant religion, his con- 
tempt for the Latin world. White at first opposed the 
Spanish war, and also opposed any territorial acquisitions, 
but when William Jennings Bryan condemned the McKinley 
expansionist policies, White swung over to the expansionist 
point of view. 

An extensive study of White’s attitude toward reform 
reveals little change in his basic outlook. He began his 
newspaper and political life in favor of reform and retained 
this mental attitude throughout the scope of this paper. 
However, there was a change in the areas in which White 
believed reform was most important. His early interest 
was in cleaning out political corruption at the state and 
local level. His later interest in reform was an intense 
and active effort in developing and enforcing legislation to 
control great corporate wealth. 





Politics remained William Allen White’s primary in- 
terest. This was especially shown in his editorial battles 
with the local Populist leaders. White made an important 
distinction between his criticism of the Populist politicians 
and his attitude toward some of the proposed Populist re- 
forms. He consistently maintained that the Populists were 
not sincere in their promises of reform, and that even if 
they were sincere, they were not sufficiently good busi- 
nessmen to carry out the reforms. Such was not the case 
when the same reforms were being promised by the Repub- 
licans. It is possible to show that in many individual in- 
stances, White made a complete about-face in his editorial 
policy concerning the once Populist, then Republican, 
reforms. 

An evaluation of William Allen White’s personality 
reveals his great sensitivity to the human side of politics 
and reform. He was magnanimous in victory and defeat; 
he bore no grudges against political opponents, but would 
wage a hard battle during the campaign. He was a great 
admirer of a brave and fighting personality. For these 
reasons, he was seen to embody the best traits of the 
American during the past century, and his willingness to 
learn and to change with the times indicated his basic 
idealistic searching for the better life. 

Microfilm $3.00; Xerox $10.35. 230 pages. 


THE ESTABLISHMENT OF 
THE BRITISH COMMISSION OF 1867-69 
TO INVESTIGATE TRADE UNIONISM 


(L. C. Card No. Mic 60-6476) 


Edwin Ginnelley Smith, Ph.D. 
University of Pennsylvania, 1932 


Supervisor: Dr. E. P. Cheyney 


The period from 1850 to 1870 saw the rise and growth 
of a new unionism among the working class. The work- 
ingmen’s associations became firmly established and a 
very influential part of English social life. The employers 
or masters also were well organized. After many labor 
disturbances and strikes, a climax was reached in 1867. 

It was the intentions of the employers to destroy the 
unions if possible. 

Trade unions were virtually put on trial before a Royal 
Commission, which was appointed by Parliament in 1867 
to investigate them. For three years the Royal Com- 
missioners heard witnesses from both sides. Spokesmen 
for the unions made an excellent case for their side. 

Many persons from the middle class showed a friendly 
attitude toward the labor movement. 

In 1869 the Royal Commission made its report. The 
majority report was of little significance and was received 
with little attention. The minority report, which was 
largely the work of Frederic Harrison, furnished the foun- 
dation of English labor law until 1906. Most of the de- 
mands of labor, such as legalization and protection of trade 
union funds, were now granted. 

Microfilm $3.00; Xerox $10.60. 232 pages. 
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A STUDY OF FLAVOR AND AROMA 
OF THREE SPECIES OF FISH 
TAKEN FROM DIFFERENT 
FRESH WATER SOURCES 


(L. C. Card No. Mic 61-621) 


Ruth Elizabeth Baldwin, Ph.D. 
The University of Wisconsin, 1961 


Supervisor: Professor Dorothy H. Strong 


It was the purpose of this study to attempt to determine 
whether flavor and aroma differences could be detected in 
selected species of fish (walleye pike, northern pike and 
carp) taken from four fresh water sources. Water loca- 
tions included a cold deep lake, a shallow mixed water 
lake and flowages above and below the entry of effluent 
from industrial plants, chiefly paper mills. Data obtained 
from taste panel tests were analyzed statistically. The 
effects of season of the year, and length, weight and sex 
of the fishes were also tested. The influence of skin and 
of bone upon flavor and aroma of fish was evaluated, and 
to a lesser degree the effects of method of preparation 
were considered. Water- and ether-extracts of skinless 
fillets of walleye pike were sampled to determine whether 
either served as a carrier for major flavor or aroma 
components. Chemical determinations were conducted in 
order to expand and augment findings from sensory tests. 
The thiobarbituric acid and the peroxide number tests were 
applied to detect possible oxidative rancidity, and titration 
of free fatty acids was used as an indicator of hydrolytic 
rancidity. In this way, the effects of storage upon samples 
were examined. Amounts of fat and of hydrogen sulfide in 
skinless fillets of representative fish were determined as 
samples of compounds which, if differing greatly in 
amounts, might be expected to affect flavor and aroma. 

Over all seasons, walleye pike, northern pike and carp 
from the locations below the entry of effluent were scored 
significantly lower in aroma than were fishes from other 
water sources. In flavor, this was also true for walleye 
pike and northern pike. The observed differences appeared 
to be based on something other than rancidity which, ina 
chemical sense, did not occur during the storage periods 
to which fish were subjected. Undesirable qualities were 
frequently attributed to walleye pike and northern pike 
from the water source below the entry of effluent. How- 
ever, relatively low scores for both flavor and aroma and 
undesirable qualities were attributed to carp regardless of 
the source from which it was taken. Seasonal differences 
were detected in flavor and aroma within species and 
within sources. However, the variables of length, weight 
and sex of the fishes appeared to exert little influence upon 
flavor and aroma. 

For walleye pike, characteristics of flavor and aroma 
seemed to be confined to neither a water nor an ether- 
extract made from the skinless fillets, though unpleasant 
flavors were dominant in the ether-extract of fish from 
the water source below the entry of effluent. Moreover, 





the fat content of the fishes under investigation was not 
found to be a decisive factor in establishing flavor or 
aroma. Neither was flavor of fish, as sampled, sufficiently 
altered by the presence or absence of skin or of bone, or 
by frying to suggest practical application of simplified 
methods of handling for eliminating undesirable charac - 
teristics. 

Amounts of hydrogen sulfide in the skinless fillets of 
walleye pike differed little from source to source, though 
the water from the location below the entry of effluent 
contained considerably more sulfate than other locations. 
The trend toward lower ratings for fish from that source 
seemed to be independent of concentrations in the fish 
flesh of this specific sulfur compound which was used as 
a test example. Variations other than sulfate content may 
have existed in the water sources and exerted an influence 
on the observed differences in the flavor and aroma of the 
fishes. Microfilm $2.75; Xerox $7.00. 146 pages. 


THE NATURE OF ADVERTISING TRENDS 
IN RELATION TO CHANGING SOCIAL PATTERNS 
AS EMPHASIZED IN FASHION 
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Juanita M. Noel, Ph.D. 
New York University, 1960 


Chairman: Professor Henrietta Fleck, 


The purpose of this investigation was to study changes 
in the nature of advertising trends of women’s dresses in 
relation to changing social patterns as emphasized in 
fashion. Dress advertisements from Vogue magazine were 
surveyed over a half-century, 1910-1959. 

Two major types of dress advertisements were iden- 
tified by the investigator. These were advertisements 
giving beneficial information to the reader and advertise- 
ments giving non-beneficial information. The informative 
advertisements were further classified into those making 
specific assertions concerning the dress illustrated by the 
publicity and those making general assertions regarding 
the dress publicized. 

Dresses were classified into five types commonly 
relevant to government bulletins. They were afternoon, 
business, evening, house and street attire. 

Advertisers were classified into six categories, se- 
lected as the result of a pilot study undertaken by the 
researcher and corroborated by the promotion director 
of Vogue. These were clothing manufacturers, converters, 
research agencies, retail stores, textile manufacturers, 
and trade unions. A count of dress advertisements re- 
vealed that there were more informative advertisements 
in each of the decades studied except during the twenties. 
The quality of the dress advertisements improved over the 
half-century studied. This analysis was made after the 
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computation of percentages showed that informational 
advertisements indicated a trend toward greater specificity. 

Seventy-seven and seven-tenths per cent of the total 
advertising for the period investigated was placed for two 
types of dresses, afternoon and street. Advertising for 
business dresses increased sharply after 1940. House 
dresses received few advertisements but these were espe- 
cially informative. The advertising of evening dresses 
followed closely the number of publicity releases given to 
street attire; however, the quality of the advertising was 
not comparable. More of the assertions made in the ad- 
vertisements of evening wear were vague and meaningless. 

Retail stores placed the greater number of advertise- 
ments during the fifty years. One-third of the advertising 
was placed by clothing manufacturers. Textile manufac- 
turers publicity increased after the thirties, coincidently 
with the entry of man-made fibers into the market. 

One of the premises postulated for this investigation 
was that there is a relationship between the assertions 
made in fashion advertisements and social history of the 
time the advertising appeared. 

History was conceived as falling into five major periods: 
(1) 1910-1919 World War I; (2) 1920-1929 decade of pros- 
perity; (3) 1930-1939 great depression and the New Deal; 
(4) 1940-1949 World War II; (5) 1950-1959 post-war re- 
covery and inflation. 

The characteristics of fashions and the social features 
of the period, 1910-1959, reveal interesting similarities. 
Seven influences were found to have been discussed to 
some extent by most of the authorities consulted in the 
fields of social and fashion history. They were: (1) war, 
inflation, and depression; (2) the status of women; (3) the 
fine arts; (4) technological progress; (5) economic changes; 
(6) transformation in social and moral conduct; (7) mer- 
chandising developments. 

The comparison of social and fashion characteristics 
for each decade give evidence that there is some relation- 
ship with the type of dress advertised and the social char- 
acteristics that were dominate during the period. Since it 
is impossible to absolutely prove causal relationship, no 
attempt to prove such relationship was attempted by this 
research. Nevertheless, certain characteristics did 
emerge to show a reflection between what was advertised 
about women’s dresses and the recorded social history of 
the same period, which was probably more than coinci- 
dental. Microfilm $4.60; Xerox $16.20. 357 pages. 





DETERMINATION OF CELLULOSE 
IN TEXTILE FIBERS 


(L. C. Card No. Mic 61-595) 


Betty Faye Smith, Ph.D. 
University of Minnesota, 1960 


The purpose of this study was to develop a quantitative 
colorimetric method for the determination of cellulose 
(cotton), regenerated cellulose (viscose), cellulose diace- 
tate (acetate) and cellulose triacetate (Arnel*) in binary 
textile fiber blends. 

Two colorimetric methods used for the determination 
of glucose, anthrone and phenol-sulfuric acid, were inves- 
tigated. It was found that both methods could be used for 
the quantitative determination of cellulose, regenerated 
cellulose, and certain cellulose esters after hydrolysis in 
70 per cent sulfuric acid at room temperature. Results 
also showed that the standard curves for glucose by each 
method were the same as those obtained for cellulose and 
viscose when account is taken for the water consumed in 
hydrolyzing these polymers. No comparison could be 
made for acetate and Arnel because the degree of esterifi- 
cation was not known. 

After preliminary work, it was found that both colori- 
metric methods could be used for the satisfactory analysis 
of binary blends containing no finishes or dyes. Because 
of the low cost of phenol, the convenience of the method, 
the stability of the reagent in comparison with anthrone, 
and in many instances better results, the phenol-sulfuric 
acid method was considered superior to the anthrone 
method for textile analysis and it was used throughout the 
remainder of the study. 

Commercially available cellulosic/non-cellulosic and 
cellulosic/cellulosic blends, some containing finishes and 
dyes, were analyzed by the phenol-sulfuric acid method. 
Certain finishes were removed before analysis but dyes 
were not. Results showed that dyes and finishes did not 
interfere with the colorimetric analysis. 

In every case the accuracy of each colorimetric method 
was within the ¢ 3.0 per cent by weight tolerance allowed 
for fiber content in the Textile Products Fiber Identifica- 
tion Act. In many instances, blends were analyzed with a 
precision of + 1.0 per cent or better. In addition, the 
analysis was completed in less time than that required for 
the present methods of analysis. 

The results of this study provide the textile industry 
with a fast, accurate, colorimetric method for the quanti- 
tative analysis of the cellulosic component in binary fiber 
blends. 


*Trademark of the Celanese Corporation of America. 
Microfilm $2.75; Xerox $6.40. 133 pages. 
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PERFORMANCE AND MESSAGE CONSEQUENCES 
OF ENCODING BEHAVIOR UNDER 
COGNITIVE STRESS 


(L. C. Card No. Mic 61-642) 


Bradley Sander Greenberg, Ph.D. 
The University of Wisconsin, 1961 


Supervisor: Associate Professor Percy H. Tannenbaum 


The purpose of the study was to examine the perform- 
ance and message consequences of encoding under cogni- 
tive stress. It was postulated that communicators exposed 
to a stress-producing stimulus would manifest that stress 
in their performance and in characteristics of the mes- 
sages produced. It was further proposed that communica- 
tors in whom stress had been induced would reduce that 
stress through the process of encoding. 

Cognitive stress in the form of a communique which 
contained status-threatening material was induced in 82 
subject communicators. In addition, no such stress was 
induced in one control treatment. The subjects exposed 
to the stressful situation were assigned to one of three 
treatments: in one, an encoding task was performed that 
was relevant to the stress-inducing topic; in the second, 
an irrelevant encoding task was performed; and in the 
third, there was no specific encoding task, as such. 

Both non-stress groups also encoded. 

Indices of stress included subjects judgments on a Mood 

Adjective Checklist and Semantic Differential concepts. 


Performance Under Stress 





The performance of communicators exposed to stress 
was compared to that of communicators in the non-stress 
treatments. Stressful communicators took longer to encode 
and their production rate was significantly lower. Addi- 
tionally, subjects who had received congruent information 
prior to encoding had a higher production rate than those 
encoding in neutral conditions. 





Subjects exposed to stress were less accurate in their 
encodings. They committed more errors of punctuation, 
grammar and spelling. Their messages contained signifi- 
cantly more editing, i.e., they crossed-out and inserted 
more content than did control treatments. 

Stressful communicators exhibited a substantially 
greater drive to encode following the induction of stress 
than did the non-stress communicators. 


Message Consequences 





Exposure to cognitive stress resulted in less readable 
messages as indexed by several standard measures of 
readability. More difficult words, sentences, and para- 
graphs were formed. Punctuation was used incorrectly to 
a significantly greater extent, although the same amount of 
punctuation was present. 

These messages written under stress were charac -: 
terized by greater reliance on nouns, active verbs and 
personal pronouns, constituting what has been described 
as greater use of ‘concrete’ language. Encoding under 
stress may inhibit the ability to construct involved thoughts 
and forces the use of such substantive parts of speech. 


Stress and Stress Reduction 





Cognitive stress was successfully induced in the stress 
treatments. The subjects permitted to encode reduced 
stress. Random behavior and irrelevant encoding also 
served to reduce stress in the other stress treatments. 
However, when the subjects who encoded on an assignment 
unrelated to the stress-producing stimulus were compared 
with the other stress treatments, i.e., no encoding and 
encoding on the stress-producing topic, the difference 
achieves the .07 significance level. Subjects performing 
irrelevant encoding tasks reduced stress to a substantially 
greater degree than the other subjects. This has been in- 
terpreted as the opportunity to ‘escape’ from the stressful 
situation through the availability of a substitute task. 

Microfilm $2.75; Xerox $6.60. 140 pages. 
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LANGUAGE AND LITERATURE, GENERAL 
THE EFFECT OF THE NEW WORLD 
ON ENGLISH POETRY, 1600-1625. 
(L. C. Card No. Mic 60-4914) 


Richard Gordon Barnes, Ph.D. 
The Claremont Graduate School, 1960 


Chairman: Dr. French R. Fogle 


This is a study of the force exerted by America upon 
English poetry in the first quarter of the seventeenth 
century. The force itself is dynamic and cannot be studied 
directly; therefore the study examines what evidence there 
is of its origins and effects, including some cases where it 
might have been expected to operate but did not. The at- 
tempt of the study is 1) to make a fresh approach to the 
evidence, being especially careful not to make false as- 
sumptions because of more recent happenings and ideas 
and modes of thought; 2) to see, then, by a reading of con- 
temporary documents, what America might have meant to 
an Englishman of the early seventeenth century; 3) to in- 
vestigate the individual responses of four poets -- Ralegh, 
Donne, Alexander, and Drayton -- to the new world, in 
action, thought and feeling as well as in their poetry; 
and 4) with an awareness of the whole context, to examine 
the overt evidence of the force exerted by America upon 
the poetry in order to understand its operation. Under this 
scrutiny the force appears less powerful and less universal, 
but less vague, than historians of the last century and since 
have taken it to be. 

Microfilm $3.65; Xerox $12.85. 281 pages. 


DIE AUFFASSUNG DER LIEBE BEI OPITZ 
UND WECKHERLIN UND IHRE 
GESCHICHTLICHEN VORSTUFEN. 
[German Text]. 


(L. C. Card No. Mic 61-731) 


Eberhard Ferdinand Berent, Ph.D. 
Cornell University, 1960 


This thesis is an attempt to analyze and to present the 
concept of love in the poetical works of Opitz and Weck- 
herlin, whose significance is based largely upon the fact 
that they successfully introduced into German literature 
the principles of form and the concepts of love of the 
Renaissance. As the most representative figures of a new 
literary movement, these poets are considered here as the 
spokesmen of a new age and as the exponents of a new 
concept of love. No attempt is made to investigate their 
personal love life. 

In order to understand better the views expressed by 
Opitz and Weckherlin, extensive research was done into 





the manners, morals and attitudes assumed towards 
women, love, and marriage during the 16th century. 
The thesis is divided into three parts: 

1. Love in the 16th century. It is demonstrated that in 
consequence of medieval religious beliefs, women were 
generally held in contempt until the end of the 16th century, 
that love was almost identical with purely sexual drive, 
and that the age was marked by a nearly total absence of 
sexual taboos and restraint in the fulfilment of sexual 
desires. 

2. Transitional stages. Although Luther and many 
other leading Protestant figures of the 16th century at- 
tempted to improve the social position of women and to 
further the prestige of marriage, they remained in many 
respects and in spite of themselves medieval in their 
thinking and attitude towards women, love, and marriage. 
At the same time an entirely new and more spiritual theory 
of love, originating in Italy and based on Ficino’s commen- 
tary to Plato’s Symposium, found its way into the love 
poetry of the Renaissance, whose primary advocates in 
German literature at the beginning of the 17th century 
were Opitz and Weckherlin. 

3. The concept of love in the work of Opitz and Weck- 
herlin. It was found that contrary to views generally 
accepted, the love poetry of Opitz is closely connected 
with his personal love life, while the poetry of Weckherlin 
is much too conventional and stylized to be considered 
“Erlebnisdichtung.” In spite of these differences, a great 
similarity was found to exist between their concept of love, 
women, and marriage. The new concept of love as ex- 
pressed in their poetry is the result of the coexistence of 
the old outlook of the late Middle Ages and the new outlook 
of the Renaissance. Denial of the world and worldliness, 
sexuality and a more spiritual love, contempt for women 
and deification of women stand in conflict with each other 
and lead to an antithetical concept of love. In accordance 
with many Italian love treatises love is interpreted as a 
divine power which permeates the whole of creation. 
Woman is the crown of creation because she alone is in 
possession of the highest divine attributes: beauty and 
virtue. Man stands in awe of her or he is in despair, for 
as a god-like creature she cannot be attained. In contrast 
to this highly idealistic concept of love, a more natural 
and sensuous form of love is presented in Opitz and Weck- 
herlin. This love appears to be the transformation of the 
crude sexuality of the 16th century to the higher form of 
eroticism. Here the lovers are set in the framework of 
nature in which, like all other creatures, they seek ful- 
filment of their sexual desires. Neither God nor wedlock, 
but only the laws of nature are justification for the con- 
summation of their love. Contempt of women, however, 
lingered in a weaker form, showing itself most strikingly 
in the treatment of those whose beauty had been destroyed 
by age. The new Renaissance ideas on love hardly in- 
fluenced the concept of marriage as set forth by Luther. 

Microfilm $2.90; Xerox $10.15. 223 pages. 
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METRICAL PRINCIPLES OF ENGLISH POETRY: 
A COURSE OF LECTURES BY 
PROFESSOR RUTH WALLERSTEIN. 


(L. C. Card No. Mic 61-627) 


Anne Bertha Brunhumer, Ph.D. 
The University of Wisconsin, 1961 


Supervisor: Professor Helen C. White 


At the time of her death in March, 1958, Professor 
Ruth Wallerstein contemplated writing a handbook on 
metrics, a subject she had taught for many years at the 
University of Wisconsin and in which she was particularly 
interested. It has seemed since that some service would 
be performed for scholarship as well as for the memory of 
a brilliant teacher and student of poetry by preserving as 
complete as possible a record of her class lectures in the 
subject. The text of this thesis is based on shorthand 
notes taken of the course in 1952. It has been edited for 
style, paragraph organization, bibliography, and other 
details, and some material has been added from other 
students’ notes taken both in earlier and later years until 
1956, the last year in which Miss Wallerstein offered the 
course. The notes which constitute the basis of the text 
are in her own words, and for the most part only trivial 
changes have been made from the original language. 

Miss Wallerstein’s work in metrics consisted princi- 
pally in an analysis of individual passages of poetry, not a 
systematic exposition of a metrical theory. The unit of 
discussion was a passage of verse written by one of the 
great English poets in one of the major verse forms ata 
particular moment in poetic history. So far as the organi- 
zation within the forms allowed, the sequence was his- 
torical, beginning with the work of Wyatt and Surrey and 
ending with that of T. S. Eliot. The passages chosen were 
used to define the general metrical qualities of the art of 
their authors, and these were related to the larger aspects 
of art and thought that distinguished their work. The 
analyses were made within the framework cf one of the 
major traditional approaches, that based on foot-scansion, 
though some attention was given to the temporalist point 
of view. The music of verse Miss Wallerstein described 
in a metaphorical way, as created by vowel and consonant 
patterns, the length of syllables, the handling of the line, 
which for her was the basis of poetic analysis, the use of 
the pause or caesura, and the use of assonance, consonance, 
and alliteration. For her, rhetoric or substance was always 
the element which balanced, controlled, or was controlled 
by the metric. She described the departures from the 
basic meter used in each poem as variations in terms of 
the traditional feet. It was an essential aspect of her 
metrics to define which variations each of the great poets 
used with some consistency, and she often expressed the 
opinion that the greatest poets used the widest and freest 
variations. Because she intended to encourage the writing 
of original verse, she pointed out, in her close readings, 
those aspects of the passages which would most interest a 
practicing poet. Though she did not emphasize the bibli- 
ography, she frequently alluded to the major findings in 
aesthetics, psychology, and physics which metrists of both 
the conventional and other schools had produced. She in- 
troduced no radical innovations in theory, but her readings 
have the depth and originality characteristic of her work 





and contain many insights which were partly derived from 
her studies in other fields of literature. 

The editor’s introduction places Miss Wallerstein’s 
work in the context of the major developments in the theory 
and practice of English metrics to the present day. 

Microfilm $3.50; Xerox $12.15. 269 pages. 


JOHN FINET’S MISCELLANY 
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Laurence Anthony David Cummings, Ph.D. 
Washington University, 1960 


Chairman: Joseph H. Summers 


In a volume now in the Bodleian Library, Oxford (the 
library’s designation is Rawlinson Poetry 85), John Finet 
(1571 ?-1641) copied out English and Latin verse and prose 
which struck his fancy in the manuscripts of his friends 
while at court (from ca. 1586 till early 1588) and at 
St. John’s College, Cambridge, where he was an under- 
graduate beginning in 1588. The compilation was finished 
by about 1591, though Finet later edited his manuscript. 
Though much of the original text is lost, there remain 
149 items, mostly English verse, containing verses by 
Queen Elizabeth, Edward deVere, Earl of Oxford, 
Robert Devereux, Earl of Essex, Sir Philip Sidney, 
Edmund Spenser, George Peele, Nicholas Breton, and 
others. The quality of most of the manuscript is very high, 
ranking the miscellany as the best such collection between 
Tottel’s Songs and Sonnets (1557) and England’s Helicon 
(1600). oer 

After describing the Elizabethan verse collections in 
manuscript and describing the varied literary contents of 
this manuscript, I discuss the authors who are most ad- 
mired, and discover that the Sidney-Dyer-Spenser Circle 
sounds the dominant note. Verse by other courtly makers, 
efforts by students, and two poems by the mediaeval 
goliards occur. I give some new information on the canon 
and chronology of poets, some new attributions, and pro- 
vide a few new texts. The reliability of the manuscript 
attributions is determined. Next the scribe-collector is 
identified with John Finet and the document is shown to 
contain much evidence of a group of friends at St. John’s, 
including Finet, Robert Mills, James Reshoulde, Thomas 
Wilson, and Thomas Nashe. I provide a theory of how, 
when, and where the poems were gathered. Turning to 
bibliographical matters, I seek first to reconstruct the 
original physical makeup of the codex and its subsequent 
alterations. There are seven miscellanies which contain 
many poems in common with Finet’s collection; these are 
described as to contents and reliability. Finet’s manner- 
isms and reliability as a scribe and an explanation of the 
textual apparatus conclude the Introduction. 

Within the limits of microfilm study and the mechanics 
of the typewritten page, a diplomatic text is provided. 

The Textual Notes include a list of all substantive texts of 
every item, a notice of convenient reprints and musical 
settings, extensive collations, and a commentary on them. 
The Explanatory Notes attempt to ascertain the author and 
the date of composition and to provide whatever explication 
and gloss as would be helpful to a scholarly reader. 
Microfilm $10.85; Xerox $38.60. 857 pages. 
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MATTHEW ARNOLD’S 
RELIGIOUS AND HISTORICAL VISION 


(L. C. Card No. Mic 60-5733) 


David Joseph DeLaura, Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Associate Professor Alvin Whitley 


This study attempts to provide the terms of a more 
comprehensive definition of Matthew Arnold’s humanism. 
Arnold’s religious views and his long and complicated 
rapprochement with Christianity, usually neglected in the 
attention paid to his rational and aesthetic humanism of the 
1860’s, are an essential clue to the understanding of his 
mature view of man and society. His conception of history 
and historical process, moreover, is both an indispensable 
preliminary to, and often part of the very fabric of, his 
view of religion and culture. This thesis contends that 
Arnold’s closely interrelated religious and historical views 
are vital to an understanding of his view of man. Arnold 
attempted to satisfy the nineteenth-century demand for a 
developmental and progressive view of man, but he was 
also a deeply conservative thinker, anxious to preserve the 
best in inherited patterns of thought, action, and feeling. 
Too positivistic to admit traditional metaphysics and 
theology but too much the moralist and humanist to give 
up the emotional, aesthetic, and moral securities histori- 
cally attached to those values, Arnold accepted the *revo- 
lutionary” goals of his century only as he worked out new 
and adequate religious and moral safeguards for man. 

Chapter I provides necessary knowledge of Arnold’s 
religious and historical views before 1860, when he as- 
sumes his critical role. Rejecting Christianity out of an 
ethical revulsion against Christian doctrine, Arnold turned 
his spiritual malaise into a major body of reflective poetry 
but showed a growing dissatisfaction with his truncated 
stoicism, which forbade sufficient scope for action and joy. 
His increasing interest in history in the 1850’s suggests 
his new sense of public responsibility and the increasing 
adaptation of his ethical and social prescriptions to nine- 
teenth-century norms of change and evolution. 

Chapter II discusses Arnold’s “use” of history and his 
implicit philosophy of history. Such key terms as “modern,” 
“intellectual deliverance,” “criticism,” and “culture” 
derive from a deeply felt personal need for understanding 
and, later, engagement. In the 1860’s Arnold saw the unity 
of history in the continuing realization of a supernally 
sanctioned version of intellectual and imaginative qualities. 
This search for a spiritualistic key to history marks him 
as one of the last representatives of a secular philosophical 
tradition, a para-Christian reading of meaning into his- 
torical process, in an idealist though non-doctrinaire form. 

Chapter III treats Arnold’s rejection of an evolutionary 
ethics, in favor of an a priori morality. Arnold found it 
difficult to assimilate “pure” religious experience into his 
secular humanism, but Culture and Anarchy provided the 
norms which Arnold most centrally wished to apply to 
religion. Nevertheless, the later amplification of his 
ethical teaching is to be seen as an attempt to meet the 
critics’ charges against his inadequate conception of reli- 
gion, especially its aestheticism and its taint of self- 
reference. 

Chapter IV considers Arnold’s acknowledgment, in 
defiance of his own pragmatism, of a transcendent source 
and object of morality, and his attempt to establish for 








modern man, even in the absence of traditional supports, 
the most expansive ethical-emotional possibilities. 
Chapter V takes up Arnold’s conception of “sacred 

history,” especially in the two religious doctrines of his 
later career--his “morality of history” and the Kingdom 
of God. The first, a theory of historical fatality, saw the 
operation through nation after nation of a vengeful, quasi- 
Providential spirit of righteousness. The second, which 
affirmed the religious and social unity of the race in an 
apocalyptic this-worldly kingdom of righteousness, was 
Arnold’s ultimate attempt to provide for a man a collective 
destiny within history which is both a solution to the need 
for social reconstruction and an adequate object for self- 
transcending moral experience. 
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In the speech stream of the literary work of art, be- 
neath the levels of conventional reference and sound, there 
flows the kinesthetically perceptible current of articulation. 
How the sensuous feel of this activity meaningfully and 
artistically functions in the poem is the central node of 
this study. 

Chapters I and II discuss the emergence of reflexive 
awareness of this stratum of poetic meaning in recent 
criticism. These chapters investigate descriptions of the 
literary medium for implications concerning the artistic 
import of the kinesthetic-articulatory stratum and examine 
instances of criticism employing some analysis for kines- 
thetic effects. Hampered both by the immersion of kines- 
thetic sensation in matter at a difficult remove from in- 
tellectual abstraction and by inexperience with poetic 
kinesthesia and lack of a vocabulary for reflexively con- 
sidering this kinesthesia, criticism has hitherto not de- 
veloped a theory of the operations of this poetic stratum 
or an instrument for its critical discussion. The need for 
such a theory is shown by the difficulties currently facing 
literary criticism over the relation of meter and meaning, 
of sound and sense, where the correlatives may often be 
not aural but kinesthetic. The remainder of the study is 
devoted to continuing the development of such a theory on 
a preliminary basis. 

Chapter III shows how the articulatory stratum of its 
speech stream is artistically present in the total meaning 
of the poem, always functioning as a structuring element 
of the aesthetic surface and occasionally emerging at the 
level of mimetic presentation. The modality of this iconic 
operation as suggestive, analogous imitation and its range 
of reference, with the collaboration of conventional meaning, 
through movement, emotion, multiple meaning, and sym- 
bolic depths is demonstrated by explication of these activi- 
ties in a number of poems. 
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Chapter IV discusses the structuring operations of the 
kinesthetic-articulatory part of the poem’s linguistic 
surface as a sensuous focus of aesthetic contemplation. 

In the case of many of the rhythmic and repetitive patterns 
of the poetic surface this chapter merely calls attention 

to the fact that articulation has kinesthetic aspects which 
coexist in these patterns together with their more familiar 
aural aspects. But in the case of stress, vital in English 
poetry as the substance of its rhythm, a juxtaposition of 
the conclusions of a variety of recent investigations shows 
that this factor has, beyond its status as a mental event, 

a kinesthetically sensuous existence in articulation only 
partially emergent in the sound stratum. This fact elimi- 
nates the allegations of some acoustical metrists that 
stress is a subjective phenomenon and by itself justifies 
critical attention to the kinesthetic-articulatory stratum. 
Another element, which is exclusively a kinesthetic- 
articulatory event, is homorganic alliteration. Examina- 
tion of its kinesthetically perceptible articulatory aspect 
offers a possible explanation of the promiscuous vowel 
alliteration of Old English poetry. Some of the kinesthetic 
effects of syntax and typography on rhythm are also in- 
vestigated in the explication of concrete poems. 

Chapter V is a more detailed summary. 

Microfilm $4.40; Xerox $15.55. 342 pages. 
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The Pindaric odes of Abraham Cowley focus the major 
aesthetic conflicts of the mid-seventeenth century. The 
primary conflict is between wit seen in terms of structure, 
literary architecture, a rhetoric that stresses invention on 
the one hand, and on the other, wit seen in terms of par- 
ticulars, figures and tropes, a rhetoric that stresses 
elocution. In that Cowley’s aesthetic of the Pindaric ode 
advances a poetic structure to which “strong lines,” bold 
metaphors, digressions, and rapid transitions are proper, 
it is both “metaphysical” and Augustan. 

The “metaphysical” theorists had located wit in such 
particulars as “agnominations,” “bringing in of many 
similitudes,” amplification of things unequal, the very 
discordia about which the later writers complained. The 
later writers identified wit with propriety and rejected as 
“false wit” the dazzling particulars in which the earlier 
writers had delighted. Cowley, Hobbes, Davenant, and the 
earlier Edward Reynolds foreshadow the later writers in 
that they deny that true wit resides in conceits, parono- 
masia, boldness of metaphor, and advance a doctrine of 
poetic wit as total architecture. Their view of wit seems 
to be based on a rhetoric that stresses the primacy of 
invention, and its criterion of appropriateness. However, 
it also accepts the values of elocution, of variety and 
novelty. For Cowley, Davenant and Hobbes, moreover, 
invention is the result of a process of analytical investi- 
gation. 

This structural aesthetic has its roots inthe Elizabethan 
period. It emerges in the early century conflict between 
the champions of Donne and his witty particulars, and the 
Jonsonians who emphasized design. 





Cowley’s regular ode “Of Wit” announces its structure = 
oriented aesthetic, rejecting “tall metaphors,” and “far- 
fetched comparisons.” However, the poetical workmanship 
of this ode demonstrates that this rejection is qualified. 
The ordering of the particulars in the poem indicates that 
these devices are desirable and may well be appropriate 
to the total design. The poem, using the analogue of the 
Divine creation, “renders” a view of poetic wit as unity 
out of variety. It indicates that adornments of all sorts 
can be given meaning and function by the design. It arrives 
at a view of wit as the poetic intellect at its unique work of 
poetic making. 

In the Pindaric odes, Cowley is even more profoundly 
engaged in expressing and “rendering” a propriety of 
“strong lines.” The decorum of the Pindaric demands 
floridity and boldness of figure. Cowley bases his theory 
and practice of the Pindaric on the inherited tradition of 
Pindar and on Pindar’s own literary theory. The Pindaric 
form provides for digressions, elliptical transitions, fig- 
urative embroidery of essential parts. Cowley thus ad- 
vances the Pindaric as a way of “oracular” ordering 
different from the “decent” ordering of a smooth, har- 
monious poetry. Cowley thus synthesizes the values of 
“structuralism” and “particularism.” He shows his 
affinity to the continental “metaphysical” theorists and to 
certain mid-seventeenth century English writers on 
Biblical style. These also pose a metaphoric and elliptical 
structure against a syllogistic one. The principle of pro- 
priety is at work here, for these formal elements are 
signs of height appropriate to a poetry of a high matter. 

Cowley’s theory of the Pindaric ode synthesizes also 
the seventeenth century conflict between Ciceronian copia 
and Senecan point. It displays the values of both strength 
and ease, smoothness and roughness. The popularity of 
this form at its moment in the history of English literature 
may well have been due to its ability to synthesize opposing 
poetic values. Microfilm $2.75; Xerox $8.40. 182 pages. 
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This study deals with the question of whether Robert 
Browning was an original religious thinker, as he has 
hitherto been considered, or a spokesman for the tradition 
of evangelical Christianity. The term “evangelical Chris- 
tianity” is used to refer to that body of beliefs and attitudes 
shared by certain dissenting groups, such as the Congre- 
gationalists, and the Evangelical Party within the Anglican 
Church. 

The results of this investigation indicate that nineteenth- 
century evangelical Christianity either suggested or pro- 
vided direct sources for all of Browning’s most important 
religious teachings: his description of the experience of 
conversion; his belief in man’s intuitive knowledge of 
God’s nature; his conception of God as love; his descrip- 
tion of human love as a means of divine revelation; his 
belief in the necessity for continual striving for goals 
beyond reach; his denial of the reality of physical evil; 
his distrust of rationalism; his emphasis on faith as 
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opposed to knowledge; and his conception of the prophetic 
role of the artist. 

The sermons of the Congregationalist minister George 
Clayton and the Evangelical priest Henry Melvill, many of 
which Browning heard in his early years, provide the basis 
for the description of evangelical Christianity presented in 
this study. The doctrines of these men are systematically 
compared to Browning’s ideas as expressed in those of his 
poems which deal either directly or indirectly with reli- 
gious questions. Clayton and Melvill’s descriptions of the 
experience of conversion are compared to similar descrip- 
tions found in Pauline, Paracelsus, and Sordello and 
throughout Browning’s love lyrics. The biographical sig- 
nificance of “Christmas Eve” is examined, and the atti- 
tudes toward pantheism, Biblical criticism, and Roman 
Catholicism in this and other works are compared with 
similar attitudes found in the evangelical tradition. 

The poet’s ideas on evolution are shown to correspond 
closely to those expressed by the Congregationalist 

Dr. John Pye Smith and echoed by other evangelical 
ministers. Browning’s solution to the problem of physical 
evil is traced to its source in Clayton and Melvill, and his 
investigation of moral evil in his “casuistical” monologues 
is shown to be explicable in terms of evangelical doctrines. 
The argument for immortality found in “La Saisiaz” is 
analyzed, and its unexpressed assumptions are described. 
Finally, the religious implications of Browning’s aesthetic 
doctrines are examined. 

The conclusion to which this examination leads is that 
Browning was less an original religious thinker than a 
striking representative of the tradition of evangelical 
Christianity in its nineteenth-century form and that his 
views do not differ markedly from those of his earliest 
religious teachers, George Clayton and Henry Melvill. 
These findings suggest that evangelical Christianity pro- 
vides a valuable means to the understanding of the reli- 
gious beliefs of those Victorian writers who were either 
directly or indirectly influenced by it. 
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The Skeltonic is built around a series of short lines of 
generally two, and sometimes three or more, stressed 
syllables, and any number of unstressed syllables. 
Skelton’s lines are often characterized by parallel struc- 
ture, alliteration, and rhyme-runs. Though couplets occur 
frequently, the characteristic Skeltonic rarely appears to 
be governed by a predetermined rhyme scheme. The com- 
plex ancestry and character of the Skeltonic are suggested 
by the many conflicting theories concerning its origin. 

An eclectic position, stressing the divergent literary back- 
grounds available to Skelton, is therefore necessary to 
account for the varying traditions operative in his verse. 

Classical and medieval Latin literature, familiar to 





Skelton because of his education and vocation, contributed 
significantly to his literary background. Though the se- 
quences cited by Brie are generally more metrically 
regular than Skelton’s verse, there are sequences illus- 
trating a freedom of accent number and position within the 
line, and an emphasis on meaning as opposed to pattern. 
These characteristics could have reinforced Skelton’s 
tendency away from verse with a metrically smooth tex- 
ture, but it is unlikely that they determined his practice 
initially. Certainly, the rhyme-runs and alliteration ex- 
hibited by many of the sequences may have directly influ- 
enced Skelton. However, the conventional medieval Latin 
verses and their French descendants, cited by Berdan and 
Lee as sources of the Skeltonic, are metrically regular 
and probably served, if at all, to counteract the influence of 
the traditional English rhythms to which Skelton was ex- 
posed. Theories deriving the Skeltonic from the leonine 
hexameter ignore Skelton’s essentially English concern 
with only accented syllables and his apparent disregard 

of the others. 

The Skeltonic may be the result of the breaking of the 
fourteenth-century alliterative line. Though the rhythmical 
freedom and frequent alliteration of the Skeltonic can con- 
veniently be traced to the poetry of the alliterative revival, 
and ultimately to its rougher-textured Anglo-Saxon prede- 
cessor, there are indications that the metrical principles 
of the revival had always been the significant structural 
features of English verse. Alliterative poetry may have 
given added impetus to characteristics already dominating 
Skelton’s verse, but probably did not provide its actual 
source. 

A number of popular medieval literary genres reveal 
that the ordinary line of English poetry has always been 
largely independent of the concept of both a strict syllable 
norm and a strict arrangement of metrical feet. The Eng- 
lish lyrics from Harleian MS 2253 are structured around 
a number of accented syllables and pay little heed to the 
others. The early fifteenth-century political poems from 
Digby MS 102 are composed of accent centers and not of 
feet. Similarly, the Middle English translation of Marie of 
France’s Le Fresne is written in lines built around a 
number of accent foci. Not only the rhythm of those plays 
associated with the Wakefield Master, but also their allit- 
eration and use of rhyme, offer striking parallels with the 
work of Skelton, whose practice roots him deeply in the 
English tradition. 

Benefiting from its complicated ancestry, Skelton’s 
verse is capable of creating an effect of direct speech, a 
tone of multi-leveled irony, and a mood of expressionistic 
intensity. Early twentieth-century reactions against Vic- 
torian prosody led to a revival of Skelton, though a Skelton 
recreated in terms of the literary values of the day. 
Robert Graves, Edith Sitwell, and W. H. Auden, are, with 
varying degrees of success, the most prominent contem- 
porary adapters of the Skeltonic. 
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RENAISSANCE CONCEPTS OF 
THE COMMONPLACES 
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Recent studies of Renaissance and earlier rhetoric and 
logic (or dialectic) have paid relatively little explicit atten- 
tion to the doctrine or use of the “places.” The present 
study investigates the Renaissance concept of the common- 
place or locus communis as related to the arts of rhetoric 
and logic in a selection of educational and literary works, 
English and Latin, typical of the sixteenth and seventeenth 
centuries. The works chosen represent a cross section of 
rhetoricians and dialecticians, international in extent, but 
with some concentration on British authors. This study 
has necessarily been restricted to those who contributed 
definite theories about the commonplace or whose works 
are evidently influenced by the commonplace tradition. 

In the welter of opinion and practice in which the doc- 
trine of the “places,” common and special, appears, 
Aristotle’s understanding of these terms can be taken as 
a point of departure--although it proves to be not too 
steady a one. The commonplaces were, basically, the 
“places” where matter applicable to all subjects of dis- 
course was “found.” They are often described as “seats 
of arguments.” Used in all forms of argumentation and 
persuasion, they were resorted to especially for amplifica- 
tion, and one widespread view reduced the commonplace to 
an amplification consisting of a neatly constructed little 
speech on a set theme ready for insertion within a full- 
length oration. Commonplaces were also thought of as 
serving primarily for embellishment and for exalting 
virtue or excoriating vice. 

In ancient Greece and Rome, the commonplaces were 
considered the general and universal “topics” common to 
all subjects or cases or all sides of a case. They both 
served and demanded embellishment and dignity of style, 
and their primary purpose was to praise virtue and dis- 
praise vice. The medieval writers accepted the classical 
theory of the places, but in practice they emphasized style, 
authorizing the commonplaces for adornment and dilation 
in poetry, amplification in preaching, and distinction in the 
epistolary genre. The topics became conventional forms 
for processing contemporary experience rather than ideas 
applicable to all arguments. 

In Renaissance theories of the dialectical and rhetorical 
places and their practical application in the teaching of the 
arts of communication, classical and humanistic theories 
are combined. Varied and confused notions of the places 
existed in the sixteenth and seventeenth centuries, and the 
topics and seats of arguments included not only the common 
and special “places” of Aristotle but also the subjects of 
nearly all the arts and sciences. The collections of com- 
monplaces developed encyclopedic proportions and became, 
purportedly, storehouses of all wisdom and compends of 
“universal” knowledge. The commonplaces retained their 
affinity with oratory as devices for amplification and em- 
bellishment, particularly with regard to virtue and vice. 
Even in a culture more and more dominated by written and 
typographical expression rather than by oral performance, 
educational and literary training in the sixteenth and seven- 
teenth century remained centered around the “topical” 
method. The commonplace tradition was so deeply rooted 








in the schoolboy of the time that it colored virtually all his 
later thinking and writing. 
Microfilm $4.60; Xerox $16.20. 358 pages. 
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This dissertation is concerned with the development of 
ideas of natural and cosmic law during the seventeenth 
century and the first half of the eighteenth, as it is re- 
vealed in contemporary literary records. The investiga- 
tion begins with an attempted definition of the seventeenth- 
century inheritance: a pattern of doctrine in which the 
earth was believed to signify the disorder of original sin 
in fulfilment of God’s curse, maledicta terra, and in which 
the heavens were believed to represent the order and law 
of divine conception. It records the effect on this distinc- 
tion, as it was held in the contemporary mind, of late 
sixteenth and early seventeenth-century astronomy, which 
deprived the literary imagination of belief in the unbroken 
law of the heavens. 

The second part deals with the restoration of belief in 
both earthly and heavenly law in the century after 1660. 

It concerns itself with the influence of the defences of the 
Royal Society, the tracts of the microscopists, the Burnet 
controversy, and the Boyle sermons in formulating a new 
conception of natural order, and with the influence of 
Newton’s principles of planetary mechanics in restoring 
the traditional conception of heavenly law. 

The third part is a tentative treatment of the transition 
from a physical to a moral conception of law. It suggests 
that the ultimate result of the processes described in Part 
Two was a reversal of the orthodox doctrines of man and 
original sin. For the belief that not only the heavens but 
also the earth represent the government of law led pro- 
gressively to the belief that the state of fallen man is 
representative of moral law. The dissertation provides, 
though in a tentative form, a new context for the repudiation 
of the doctrines of original sin and moral disorder in the 
century after 1750. To this extent, it contributes to an 
understanding of romanticism. 

Microfilm $7.05; Xerox $25.00. 553 pages. 
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Supervisor: .Professor Ricardo Quintana 


The dissertation considers Joseph Addison as a critic 
of the intellectual folly of his age. It defines and illus- 
trates the premises underlying his criticism of religious, 
political, and social attitudes. It demonstrates the intel- 
lectual consistency which manifested itself throughout the 
range of his writings. 

Addison measured the opinions of his day against a 
standard of wisdom. For him, wisdom, truth, intelligent 
conclusions were to be derived from three sources: 
knowledge, common sense (i.e., the injunction to avoid 
theory, inconvenience, and singularity), and substantial 
precedents. Such non-rational values as imagination and 
instinct (though he discussed them at some length) were 
not considered means to truth. 

Chapter one derives this standard of wisdom from the 
most serious and extensive area of Addison’s intellectual 
concern, from his arguments for the existence of God and 
for the truths of the Christian religion. It considers as- 
pects of knowledge, sense, precedent, imagination, and 
instinct as they contributed to his proofs. The contention 
is that the same premises which led Addison to religious 
“truth” also led him to political and social truth. More 
particularly, they formed the basis from which he criti- 
cized varieties of religious, political, and social error. 

Chapter two discusses Addison’s religious criticism. 
It considers his rejection of atheism; Roman Catholicism 
(Jesuits, schoolmen, the papacy, persecution, etc.); 
enthusiasm (Baptists, Quakers, Puritan severity, etc.); 
and superstition (witches, ghosts, conjurers, omens, as- 
trologers, etc.). 

Chapter three considers Addison’s political criticism. 
Part one discusses his opposition to political faction, to 
biassed newspapers and pamphlets, to party “statesmen” 
who speculated themselves into poverty and pedentry. 

It considers Addison’s claim that his major periodicals 
were politically neutral and his ridicule of those who read 
party into them. Part two argues the truth of Addison’s 
assertion that the Tatler, the Spectator, and the Guardian 
were nonpartisan publications; it contrasts his references 
to post-Elizabethan English history as they appeared in 
these essays and in his explicitly Whig writings. Part 
three concerns Addison’s partisan writings, particularly 
his criticism of the Jacobite rebellion of 1715. 

Chapter four discusses Addison’s social criticism. 

It considers his ridicule of those who valued social rank 
over individual merit; those who permitted a concern with 
social ceremony to deprive them of function, sincerity, 
and communication; and those who employed a false con- 
cept of honor to justify duelling. 

The dissertation concludes that Addison’s religious, 
political, and social criticism was directed against viola- 
tions of knowledge, common sense, and precedent. 
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Most critics nowadays seem to agree on the signifi- 
cance of myth in modern literature. Writers like Eliot 
and Joyce have shown in their works how myth, if used 
consciously within the work, may add complexity and 
meaning. Yet the same possibility has been denied to the 
medieval author because critics such as Charles Moorman’ 
or Heinrich Zimmer’ claim that any use of myth in medi- 
eval works is not due to conscious efforts of the medieval 
poet but has been brought in sub-consciously. 

This point can easily be disproved by writings of such 
authors as Dante and Boccaccio who demonstrate that 
medieval writers followed a systematically outlined way 
of using myth, not for its own end but for a clearly de- 
signed purpose within the writing. The only question left 
is whether the medieval writer ever goes beyond such a 
schematized system as, for instance, Dante mentions in 
his Letter to Con Grande. 

In order to answer this question we have to distinguish 
between two types of myth, the myth pattern, and the myth 
incident. A myth pattern is a recurrent mythological theme 
which underlies a poem as a whole but is of such general 
nature that it can be traced in almost every work of litera- 
ture. Such a theme is, for instance, the otherworld journey. 
If a critic then complains that the medieval author did not 
fully exploit the myth pattern he fails to see that due to its 
general nature, the myth pattern can never be more than 
an underlying theme, while the poet, who wants to use myth 
in his individual poem, must turn to a more specific ele- 
ment. This element is found in the myth motif. A myth 
motif is a single object or incident which, through my- 
thology, has acquired a certain significance. An example 
of such a motif is the falcon, bird of chivalry, who has 
become so closely identified with chivalrous pursuits that 
it may be used for the person of the knight himself, an 
example of which can be found in the work of the German 
minnesinger Kirenberg. 

The medieval poet is then capable of having used myth 
purposefully, but in order for the modern reader to arrive 
at a valid interpretation of a poem through its myth it is 
necessary to follow certain basic rules. These rules have 
been formulated very well by Helmut Hatzfeld,* who con- 
cludes that: 1. the medieval philologist should approach a 
work with the sensitivity of the modern critic, 2. the es- 
thetic method is perfectly compatible with the historic 
method as long as fact and experience check intuition and 
speculation, 3. when there is a disagreement between 
medieval standards, and modern interpretation, the latter 
is wrong. It is chiefly the third tenet which some critics 
fail to observe. As a result they read interpretations into 
a poem which are no longer connected with its theme or 
historic setting. Examples are the interpretation of Sir 
Gawain and the Green Knight as a fertility ritual, or a _ 
Jungian archetype. Others derive their interpretations 
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from factors which may be thematically connected with the 
poem but are not part of it. An example is Moorman’s 
interpretation of Sir Gawain‘ through other stories of the 
Round Table. Yet if the author of the poem had wanted to 
use such themes he could have incorporated them into his 
poem, and Moorman’s interpretation is by no means 
carried out by the poem itself. 

After having shown the various dangers to be avoided in 
an interpretation of medieval poetry through myth it is the 
object of this dissertation to show how in spite of all diffi- 
culties such an interpretation is possible. For this purpose 
a test case is chosen first, the question of the meaning of 
Perceval’s sword in Chretien de Troyes’ poem. This 
sword, which never actually breaks in the poem, although 
it is supposed to according to prophecy, plays an important 
part as a myth symbol. A study of folklore and myth shows 
that a sword is usually a symbol of its bearer, and Per- 
ceval’s sword then stands for the hero himself, or certain 
aspects of his personality. It is Perceval himself, then, 
who “breaks” in the poem, and the miraculous, never- 
appearing smith, who heals the sword, is the hermit who 
heals Perceval’s soul. The breaking is a spiritual one, 
and reveals the poet’s basic attitude toward the conflict of 
prowess and charity. 

After having examined one single aspect of a poem a 
whole work is then to be examined through its myth: 

Sir Gawain and the Green Knight. This poem has several 
key motifs: the “beheading” game, the pentangle, the 
journey, the chase, the green chapel, and the green girdle. 
One by one a study of these motifs reveals the meaning of 
the poem. The “beheading” game is a test of the chivalric 
code. This code is then symbolized by the pentangle, the 
device on Gawain’s shield which stands for the various 
qualities of chivalry, although its ambiguous nature also 
reveals something about the true value of these chivalric 
virtues. Next, the journey, and even more the chase, 
serve to test the values of chivalry. These are found 
wanting; but Gawain, not realizing this, tries to uphold 
them in spite of the difficulties and conflicts with Christian 
morality they create for him. The chase, parallel to the 
temptations of Gawain in the castle, also acts as a com- 
mentary of the poet on his theme. Next, at the green 
chapel, the truth is revealed to Gawain, and the green 
girdle, symbol of human folly, is at the same time also a 
symbol of the freeing laughter which solves all the prob- 
lems of the poem. 

In conclusion it must be understood that Sir Gawain 
is a Christmas poem. The theme of chivalry found wanting 
is a rather grim one, particularly if we consider that it 
meant the condemnation of the accepted social code by a 
contemporary. But the Gawain poet is not a moral cru- 
sader. He wants his reader to see for himself the truth, 
and does not preach. Instead he prefers, by means of 
irony and humor, suggested and underlined by his use of 
myth, to laugh at human folly and to show his hero Gawain 





not as a forbidding ideal but an understandable human being. 
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This dissertation examines the sociological position of 
the domestic servant in Restoration England, compares 
servants in seven Restoration adaptations with their proto- 
types, and relates these findings to an exploration of 
servants in approximately sixty Restoration comedies. 

It utilizes historical materials such as letters, diaries, 
newspapers, ordinances, and character writing, as well 
as comedies by Plautus, Terence, Jonson, Heywood, 
Shakespeare, Fletcher, and Moliére. 

Chapter One shows how the stereotype of the lascivious 
or obsequious servant was developed in character writing. 
In addition, it describes the actual hierarchy of male and 
female servants, explains the duties and leisure activities 
of servants, summarizes master-servant relations, and 
shows how service often was used as a means to other ends. 

Chapter Two traces the evolving technical uses and 
character development of servants from seven source 
plays to the Restoration adaptations based on them. 

Chapter Three analyzes the character and uses of serv- 
ants in original Restoration comedies from Cowley’s Cutter 
of Coleman Street (1661) to Farquhar’s The Beaux’ Strata- 
gem (1707). The analysis includes male servants (stewards 
and ushers, valets, footmen, country retainers, chaplains, 
butlers, coachmen and chairmen, cooks, porters, pages, 
apprentices, and lackeys), and female servants (gentle- 
women and waiting-women, nurses and governesses, 
chambermaids, hostesses in inns and coffee houses, kitchen 
maids or cookmaids, and laundresses and maids of all 
work). 

The study shows that the stereotype is an oversimplifi- 
cation of conditions in real life and in the plays. While 
some dramatic servants were obsequious and some were 
lascivious, others were anti-lascivious, exemplary, or 
truly helpful; still others practiced clowning, bungling, 
deception, and masquerade. More important than any of 
these were the servants developed in opposition to their 
masters, servants who frequently provided dramatic con- 
trast to the humors of their masters. These servants and 
their masters were developed as humorous characters, 
regardless of the accepted genre in which the plays have 
been classified by drama historians. Typical of this 
master-servant relation is Lady Wishfort, whose tendencies 
lead her to trust her servant too far, and Foible, who in- 
volves her mistress in a wooing scene with Waitwell, dis- 
guised as Sir Rowland. The betrayal of Lady Wishfort and 
her attack on Foible constitute Congreve’s subtle servant- 
master characterization, which was one factor, hitherto 
unrecognized, in the initial failure of The Way of the World. 

Microfilm $2.75; Xerox $9.25. 204 pages. 
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LANGUAGE AND LITERATURE, CLASSICAL 


A CRITICAL EDITION OF 
SAINT AUGUSTINE’S DE TRINITATE, BOOK VII. 
[Latin Text]. 


(L. C. Card No. Mic 61-762) 


Reverend William John Mountain, S.J., Ph.D. 
St. Louis University, 1960 





This study presents the first modern critical edition of 
Book VIII of Saint Augustine’s De Trinitate. The edition is 
based primarily upon thirty manuscripts of the De Trinitate. 
The edition’s detailed critical apparatus also lists the 
manuscript readings given by Knoell in his edition of 
Eugippii excerpta ex operibus S. Augustini, as well as the 
readings of twelve early printed editions of the De Trinitate. 

In 1931 Dom A. Wilmart, O. S. B., called attention to 
the need for a new edition of the De Trinitate. He pub- 
lished a valuable list of 235 extant manuscripts of the work, 
and pointed out the fact that only four of the early manu- 
scripts listed were used by the Benedictines of the Congre- 
gation of Saint Maur in their edition of 1688. Up to the 
present the Maurist edition has remained the standard 
edition of the De Trinitate; it was reprinted by Migne in 
his Patrologia Latina, vol. 42. 

A preface to the new edition of Book VIII contains a 
description of the manuscripts used for this edition. 

The manuscripts are divided into two families, primarily 
on the basis of significant variants and omissions, and 
secondarily on the basis of two substantially different sets 
of capitula or chapter headings found in them. The alpha 
family comprises only two members: the eighth century 
Codex Camberiacus 300 and the ninth or tenth century 
Codex Remensis 390. Manuscripts of the beta family are 
in turn divided into two sub-families. The oldest member 
of the kappa sub-family is the eighth century Codex Bod- 
leianus Laud. Misc. 126; both the Codex Vaticanus Pala- 
tinus Latinus 202 and the Codex Casienensis 19 of the 
lambda sub-family are of the late eighth or early ninth 
century. 

The thirty manuscripts of the De Trinitate which the 
author has studied and collated completely, by means of 
microfilm reproductions, are: Berlin, Staatsbibl. Phill. 
1681; Boulogne 51 (42); Cambrai 300; Dijon 141 (108); 
Florence, Bibl. Med. Laurenz. S. Marco 630 and 632; 

Ivrea LXXVII (34); Laon 130; Lisbon, Bibl. Nacional 
Alcobaca 331 (17); London, Brit. Mus. Add. Lat. 14778 and 
18604; Madrid, Bibl. Nacional 224 (A. 58); Monte Casino 
19; Orleans 160 (137); Oxford, Bodleian Laud. Misc. 126; 
Paris, Bibl. Nat. Lat. 9539 and Nouv. Acq. 1445 and 1446, 
Bibl. Arsenal 303; Reims 390; Rome, Vatican Library 
Ottobon. Lat. 63, Pal. Lat. 202, Vat. Lat. 420, 422 and 
5755; St. Gall 175; Valenciennes 51 and 166; Vercelli 

CIV (47); Vienna, Nat.-Bibl. 736. 

The sixth century writer Eugippius excerpted almost 
all of Chapters VII-X from Book VIII of the De Trinitate. 
Unfortunately the sixth century manuscript of his work, 
the Codex Vaticanus Latinus 3375, lacks most of these 
excerpts from Book VIII; unfortunately, too, Knoell depends 
almost exclusively upon the authority of this Vatican manu- 
script in his 1885 edition of the Excerpta. 

Six of the early printed editions of the De Trinitate 
are incunabula. Worthy of special note for adherence to 





























readings of the manuscripts is the edition published by 
L. Pachel, Milan, 1489. 
Microfilm $2.75; Xerox $6.00. 124 pages. 
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This study of the first book of Saint Augustine’s De 
Civitate Dei has a threefold purpose. It includes a sense- 
line analysis of the Latin Text, the advantage of which for 
the modern reader is that it presents the sentences as 
unified wholes, embraced in almost a single eye-span, 
with each member fitting into its proper relationship to 
the other members. Syntax, rhythm, and emotion are 
determinative factors in this arrangement of the sense- 
line, though quite frequently the only criterion for marking 
off a passage is that it “makes sense.” The text used is 
the edition of Bernardus Dombart and Alphonsus Kalb, 
whose punctuation is followed. 

The English translation is as faithful a reproduction of 
the Latin as is possible, though it risks a certain awkward- 
ness to preserve the literal aspect of the Latin, and to 
bring out in English the effect in Latin of the sense-line 
arrangement. An attempt at smoothness is sometimes 
accomplished by the transposition of a colon, or by the 
repetition of a word, to connect the thought. 

The rhetorical study is effected through a commentary. 
It is selective rather than exhaustive, again concerned with 
interpreting the sense line arrangement and stressing 
figures that that arrangement involves. The most fre- 
quently found figures are those of parallelism, but other 
evidences of the rhetor’s skill are not lacking. The Gor- 
gianic figures, characteristic of the second sophistic age, 
naturally dominate the work in frequency, variety, and 
effect. Chiasmus is also found in numerous instances, as 
are epanaphora, paronomasia, and pleonasm. Throughout 
the study, it is evident that Saint Augustine’s purpose is 
to move and instruct, rather than lavishly to display his 
rhetorical arts. 

A glossary of terms defining the figures as they are 
used in this study precedes the commentary, and a table 
indicating the frequency of use of the various figures 
follows the commentary. A bibliography is appended, and 
a short biographical sketch of the author brings the study 
to a close. Microfilm $4.85; Xerox $17.10. 378 pages. 
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LANGUAGE AND LITERATURE, 
LINGUISTICS 


EXPRESSIONS FOR ATMOSPHERIC PRECIPITATION 
AND THEIR DISTRIBUTION IN 
THE ITALIAN DIALECTS 


(L. C. Card No. Mic 61-479) 


Richard Philip Boudreau, Ph.D. 
Princeton University, 1953 


This thesis is an attempt to collect and analyze as an 
ensemble those terms found in the Italian domain (in- 
cluding Sicily, Sardinia and Corsica) to express concepts 
commonly included under the heading of “weather” --fog 
(nebbia), white frost (galaverna), hoarfrost (brina), dew 
(rugiada), frost (gelo), ice (ghiaccio), glare ice (gelicidio), 
rain (pioggia), drizzle (pioggerella), shower (acquazzone), 
snow (neve), sleet (nevischio), hail (grandine). The pri- 
mary aim has been not only to include every form found in 
the dialects, to list it under the proper etymon, to trace 
and cull conflicting etymologies, and, when possible, to 
offer those of my own making; but also to determine, if 
possible, the spatial extension of words, overlays, centers 
of expansion, and the causes for such expansion. Stress 
has accordingly been put on the first seven of the above 
categories where there is more diversity in terminology, 
a diversity not due extensively to onomatopoeia or to 
phonological differences, as is the case with the others for 
the most part. 

The linguistic atlases of Italy (AIS) and Corsica (ALFC, 
ALEIC) have been used as a basis and thirty-four maps in 
color have been drawn up and inserted after the text as an 
aid in tracing waves of innovation and regression. The 
forms gathered have been listed in the body of the work 
under that etymon which is the source of each, clarifying 
statements and any pertinent discussion immediately fol- 
lowing. Two sets of indices close the work: one lists the 
etyma for each type of weather; the other includes for each 
phenomenon an example of every form used to express it 
and its variants. 

A section *Distribution of Forms” discusses the posi- 
tions of the principal terms and their interrelationship, 

- gives a summary of the metaphors used for the various 
phenomena, and lists those forms that have been taken 
from one category and used in another. For example, it 
has been noted that terms for fog and white frost have most 
in common, while those for hoarfrost and dew are most 
frequently interchanged; that although the two concepts 
frost-ice are frequently interchanged, the main idea behind 
frost is coldness, while that behind ice is hardness. This 
latter is especially seen in S. Italy, where forms from 
various sources imply this connotation--all due, as I have 
proposed, to a Greek influence. 

Many pre-Latin etyma are taken up: *Calaverna ‘fog, 
white frost, hoarfrost’, *Tupp ‘fog’, *Grennos ‘fog, white 
frost’, *Brosa ‘white frost, hoarfrost, sleet’, *Frasa ‘white 
frost, drizzle, snow, sleet, hail’, *Gelandron ‘white frost’, 
*Grisa ‘white frost’, *Grosa ‘white frost’. Also an inter- 
esting set of onomatopoetic bases for terms for drizzle: 
pits, ski¢¢, skits, skricc, skrits, sprits, spruts, stits. 

The following etymologies have been proposed: Gris. 
brantina ‘fog, white frost?’ <Germ. *Brand; Lomb. boérda 
fog’ < OHGerm. *Brod-; Abruzz. karrapine ‘hoarfrost’ < 
Carpere; Bonifacio kurina ‘white frost, hoarfrost, frost’ 














<Caurus; Gris. grama < Gall. Crama; Como brama 
‘drizzle’ << Bruma + Crama; Pied. Tic. gréna ‘fog’ < Gall. 
*Grennos; Milan. griza ‘white frost’ < *Grisa; Tic. gr6éza 
‘white frost’ < *Grosa; Lomb. gradéra ‘white frost’ 
< *Grosa, deriv.; Basil. vrudafu ‘dew’ < Gurdus; Campan. 
markysa ‘ice’ < Marculus; Lomb. madér ‘frost’ < Materia; 
Gris. rifta ‘dew’ < Rosida. 

Microfilm $3.30; Xerox $11.50. 253 pages. 
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This thesis is the third in a series of linguistic studies 
examining the morphology and syntax of the Old French 
epic, the Geste des Loherains, and comparing the forms 
and usages found with those of other epics and other genres. 
The Geste des Loherains consists of four branches, relating 
the history of four generations of a Lorrain family. These 
chansons are known by the names of their principal char- 
acters: Hervis de Mez, Garin le Loheren, Gerbert de Mez, 
and Anseys de Mez, or Yon. The epic recounts the unending 
strife between the Lorrain group and the adherents of the 
Bordelais, with the Empress Blanchefleur playing a part 
as a partisan of the Lorrains. There are about fifty manu- 
scripts and fragments of manuscripts of the Geste, dating 
from the twelfth century to the sixteenth. The manuscript 
used in these studies is Arsenal 2983, containing the 
chansons known as Garin le Loheren and Gerbert de Mez. 

The chief aim of this investigation is a morphological 
and syntactical presentation of the personal pronouns in 
the 31,412 lines of Garin and Gerbert. An introductory 
section sketches the content of the Geste and its impor- 
tance. The two main sections combine the descriptive and 
historical approaches. Where there are alternate forms 
or usages, statistics are given. Among such counts are 
those of dialect forms, forms used at the assonance, re- 
placements of the reflexive pronoun by the non-reflexive, 
omissions of the third person direct object before the third 
person indirect object, tonic oblique forms in the subject, 
phrases introduced by entre and endroit, absolute construc- , 
tions, atonic forms before the infinitive. In the case of a 
rare form or usage, all the occurrences are quoted. The 
findings of scholars concerning the currency of these forms 
and usages in Old French are cited. 

A brief historical survey is given of the evolution of 
forms and idioms. Modern French and dialect survivals 
of each form and usage found and probable Vulgar Latin or 
other antecedents are traced. Summaries are given of 
earlier studies of such phenomena as the omission of the 
subject pronoun, the suppression of the third person direct 
object, the substitution of the personal pronoun for the 
reflexive, the replacement of the nominative by the oblique, 
the use of the atonic pronoun with sore and sus, the fixed 
order of pronouns, the use of elided t' for the nominative, 
the dative and the accusative with verbs of motion, with 
parler, with impersonal verbs, with the transitive object 
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infinitive, and atonic forms after the imperative. An at- 
tempt is made to evaluate the conflicting judgements of 
scholars. Scholarly surveys of various periods have been 
used for following the development of forms and usages to 
determine how long they continued to be current. 

Findings agree with the general opinion of scholars that 
the manuscript is of the late twelfth or early thirteenth 
century. The twelfth century is suggested by old enclitic 
forms quel, quil, ques, frequent omission of the subject 
pronoun after conjunctions and relative pronouns and in 
sentences starting with the verb, and placing of the tonic 
object pronoun before the verb in ellipsis of the subject 
and for emphasis. Indications of a thirteenth century date 
are the forms ele, feminine plural nominative, and eu, 
masculine plural tonic accusative, used once each, occa- 
sional doubling of n in the adverbial pronoun enn, and the 
atonic third person before the infinitive after prepositions. 

Microfilm $2.75; Xerox $8.00. 175 pages. 
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DEATH IN THE SERMONS OF JOHN DONNE 
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Bettie Anne Young Doebler, Ph.D. 
The University of Wisconsin, 1961 


Supervisor: Professor Helen C. White 


Donne’s attitude towards death has often been called 
morbid or neurotic, and much of his writing has been said 
to focus on the grim aftermath of death, on decay and 
worms. Asa result of these generally-held critical opin- 
ions, some of Donne’s finest prose--for example, the 
majestic sermon “Death’s Duell” --has not been fully ap- 
preciated. His passages on death have been read as quaint 
and spine-chilling illustrations of the great love poet’s 
melancholy and unusual mind. 

I have felt that the excellence of Donne’s prose lies 
more in his balancing of traditional and individual values 
than in a rebellion against tradition which grows out of a 
neurotic desire to shock. I have felt that the tendency of 
the twentieth century to identify Donne with its own restless 
and fearful relativism has caused us often to mistake the 
tone of his writing. I have felt that we have been most off 
the mark in judging his writing on death. 

In an effort to correct our misreading of many of his 
most stirring passages and in the hope that more people 
might be led to read more of the sermons entire, I have 
tried in this dissertation to place Donne’s writing on death 
in context. First of all, I have tried to sketch the complex 
intellectual context within which Donne wrote. I have not 
been concerned with sources and influences so much as 
with recreating the intellectual atmosphere of the Eliza- 
bethan and Jacobean eras, especially as regards Christian 
attitudes towards death as they were expressed in the early 
seventeenth century. In order to limit my field of research, 
however, I have tried to use only materials with which 
Donne was likely to be familiar. 

My first chapter deals with the attitudes toward death of 





writers in the Old and New Testaments, of Greek and 
Roman writers, and of writers in the Middle Ages and the 
Renaissance. My second chapter deals with related atti- 
tudes and doctrine of Donne’s contemporaries. The rest 
of the thesis seeks to fit Donne’s treatment of death in the 
sermons into this admittedly broad context. Particularly 
relevant to Donne’s treatment have been the traditions 
within Christianity which expressed themselves in the ars 
moriendi books and the books which they influenced, and in 
the continental and English books of devotion. 

In showing Donne’s place in these traditions I have 
tried to emphasize the distinction between his age and our 
own, especially in respect to the position which preparation 
for death held. For the religious writer or preacher of the 
early seventeenth century death was the climax of life, the 
moment for which all of life was but a moment of prepara- 
tion. The function of the preacher was to move and to 
instruct his congregation to make its preparation. For de- 
pendent on the preparation was an eternity of glory or loss. 

Seen within this context, Donne’s writing on death takes 
on richness and depth. Understanding the traditional atti- 
tudes and symbols upon which Donne’s treatment of death 
rests, we are able to see more clearly wherein his unique 
contribution lies. To articulate this individual excellence 
is understandably the more difficult task of the critic; 
Donne’s individual contribution lies somewhere in his 
moving presentation of a spiritual journey, a journey on 
which Donne has with him the composite experience of the 
Communion of Saints and the individual experience of one 
sinner seeking his Saviour. The preparation for death that 
Donne advocates helps to solve the problem so fascinating 
to the religious mind in the Renaissance: the sanctification 
of the life of the man who lives in this world but does not 
want to be of this world. 

Microfilm $3.70; Xerox $13.05. 288 pages. 
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The problems offered by The Knight of the Burning 
Pestle are as follows: whether the play is artistically 
unified, whether all its scenes are comic in tone, and what 
place it holds in literary history. 

I went about solving these problems by establishing a 
bibliographical framework in which I concluded that the 
play was probably written entirely by Francis Beaumont, 
that it was composed about 1610 and performed that year 
at Whitefriars, and that the authoritative text is Q, (1613). 
Then I outlined the literary background of romantic poetry, 
fiction, and drama that stands behind The Knight, largely 
as that background is defined by allusions within the play. 
Early English metrical romances like Bevis of Hamtoun 
and Guy of Warwick illustrated the artistic deficiencies, 
both in form and sentiment, of romantic poetry. These 
defects were improved by Chaucer and intensified by both 
the French prose romances and the romances of the 
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Iberian Peninsula. The transition between the metrical 
and prose romances and the romantic drama, especially 
chivalric drama, was illustrated in the productions of the 
court and popular stage. Important in this transition are 
Lyly, Peele, and Shakespeare. The middle-class elements 
in The Knight were investigated by comparing them to con- 
temporary bourgeois drama and literature, such as the 
novels of Thomas Deloney and the plays of Thomas Heywood. 
These middle-class elements are closely related to the 
semi-allegorical character of The Knight derived from the 
tradition of Prodigal Son plays. 

I concluded that The Knight is artistically unified by its 
satire of middle-class values; that the tone of most scenes 
is comic, but that the scenes between Jasper and Luce are 
to be taken as the serious satiric norm; and that, although 
The Knight is not the first dramatic burlesque in English, 
it is the first dramatic burlesque satire. 

Microfilm $3.65; Xerox $12.85. 281 pages. 
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IN CERTAIN ENGLISH NOVELS: 
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George Fisher Estey, Ph.D. 
University of Illinois, 1960 


This study of five major novels by five major nineteenth- 
century English writers was based on the belief that the 
critic of fiction, unlike the critic of poetry, is handicapped 
by the lack of a critical vocabulary with a wide acceptance. 
The original intention was simply to investigate the useful- 


ness of a single term--Joseph Warren Beach’s “constituted 
scene” (adapted from a phrase in one of Henry James’s 
Prefaces)--in examining the dramatic or scenic elements 
of several different kinds of novels. It was found necessary 
to add to Beach’s term a small cluster of terms with lim- 
ited denotations in order clearly to differentiate various 


elements of the individual novels. The study begins witha 
discussion of and definitions of these few terms. 

The application of these descriptive terms to the five 
novels--selected in part because they antedate the influence 
of Henry James and in part because they are representative 
of most of the major methods, attitudes, and areas of the 
nineteenth century novelists--was rewarding to a surprising 
degree. In addition to allowing the critic to recognize with 
some degree of accuracy exactly how one “scene” or type 
of scenic element differed from another dialogue passage, 
these terms aided the critic in his consideration of the 
novel as a whole. The novels themselves--Jane Austen’s 
Pride and Prejudice, Sir Walter Scott’s The Heart of 
Midlothian, William Makepeace Thackeray’s Pendennis 
Charles Dickens’ David Copperfield, and George Eliot’s 
Middlemarch--after being examined at length from the 
limited point of view of their scenic structures, are shown 
to reflect differences of technique and structure more 
subtle than those obvious differences of tone, style, subject, 
point-of-view, or historical perspective. Scott’s Midlothian, 
for example, is shown to have a kind of “moral” structure, 
the climax of which occurs toward the end of the novel and 
not, as is so often stated, in the trial of Effie Deans nor in 
the meeting between Jeanie Deans and Queen Caroline. 











In addition to the specific results obtained by means of 
applying these terms, with some rigidity, to the five novels 
listed, certain general conclusions were reached about the 
nature of the “constituted scene” and about dialogue pas- 
sages in prose fictions. These conclusions may be briefly 
summarized here: 1. There is an element which may most 
conveniently be called a “constituted scene.” 2. Consti- 
tuted scenes appear in all of the novels studied. 3. Beach’s 
definition of the term (in The Twentieth Century Novel) 
requires extended revision and expansion, although it is 
basically sound. 4. The effectiveness of the constituted 
scene varies as the intent and ability of the writer vary, 
although all five writers seemed to be conscious--to some 
degree--of the difference between a constituted scene and 
other kinds of dialogue passages. 5. The term “constituted 
scene” and related terms descriptive of other dialogue 
passages can be useful additions to the critic’s lexicon in 
spite of the ultimate fact about novels which may be 
summed up in Percy Lubbock’s words: 





But fine taste and keen perception are of no use 

to us if we cannot retain the image of the book; 

and the image escapes and evades us like a cloud. 
Microfilm $4.30; Xerox $15.10. 333 pages. 


THE REVELATION OF CONSCIOUSNESS: 
THE PSYCHOLOGY OF WILLIAM JAMES AND 
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Perry Earl Gragg, Ph.D. 
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Although critics of Henry James agree that psychology 
was an important element of his fiction, one tradition 
contends that there is no similarity between the psychology 
of Henry James and that of his brother William. Another 
tradition, however, holds that the psychology of the two 
Jameses is similar. An examination of five significant 
novels of Henry James in relation to some of William’s 
psychological principles supports the latter tradition. 

Four of William James’s principles are especially impor- 
tant in these novels: 1) the visceral origin of emotions; 

2) the stream of consciousness; 3) the revelations of self; 
and 4) volition. 

Both The Portrait of a Lady (1881) and The Princess 
Casamassima (1886) show Henry’s concern with the “im- 
mensity of humanity.” In addition to developing carefully 
the motivation for the behavior of his characters in these 
two novels, James discusses directly certain psychological 
principles, the most notable being that objects surrounding 
an individual reveal his personality. The internal analyses 
of Isabel Archer and Hyacinth Robinson exist to reveal 
internal conflicts. The revisions for the New York Edition 
of The Portrait of a Lady show refinements in characteri- 
zation, a greater variety of physical expressions of emo- 
tions, and a more scientific attitude toward terms of be- 
havior and mental activity. 

The Spoils of Poynton (1897), James’s first novel after 
his dramatic period and after the publication of William’s 
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Principles of Psychology (1890), uses the attitudes of the 
characters toward inanimate objects as the means of re- 
vealing human nature. Mona Brigstock is portrayed as 
possessing the same characteristics that William James 
describes as belonging to an extreme in personality type, 
the “explosive” will. The Spoils of Poynton differs from 
the earlier novels in that neither James nor his characters 
generalize about human behavior; moreover, James shows 
an increased tendency to examine the operation of the mind 
rather than behavior. 

James’s study of the mind reaches full expression in 
The Wings of the Dove (1902) and The Golden Bow] (1904), 











sciousness of an individual in the sequence in which 
thoughts and images occur. The ambiguity and obscurity 
of these later novels are the result of this technique, since 
James presents only those items which pass through the 
consciousness of a character during a particular scene. 
The most important psychological aspect of these later 
novels is thus a revelation of consciousness identical to 
William James’s stream of consciousness. William James 
adapted the experiments of the new psychology to make the 
revelation of consciousness a science. Henry James 
adapted the same principles as his brother to make the 
revelation of consciousness an art. 

Microfilm $3.00; Xerox $10.35. 230 pages. 


THE COLLABORATION OF JOSEPH CONRAD 
WITH FORD MADOX FORD 
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Richard James Herndon, Ph.D. 
Stanford University, 1957 


Conrad collaborated with Ford Madox Ford (Hueffer) 
from 1898 to 1903 in order to make money from the rapid 
completion of two novels which Ford had already sketched 
out. He also wanted through collaboration to learn to write 
more rapidly and easily, to develop further his command of 
English style, to gain from Ford ideas for new work as he 
had from Stephen Crane, to escape the critical supervision 
of Edward Garnett, and to have the companionship of a 
fellow craftsman and break the isolation of his writing life. 

The first collaborative novel, The Inheritors (1901), is 
a pastiche of literary influences and satirical intentions. 

It is (1) a Wellsian science fantasy, (2) a story of an 
“international affair” in the manner of Henry James, 

(3) a roman a clef containing vignettes of persons in the 
literary and political worlds, (4) a criticism of European 
imperialism, and (5) a satire on Nietzsche’s conception of 
the Superman. Though Ford did most of the writing, Conrad 
wrote passages in the last three chapters and designed the 
framework of the plot. The novel was a failure, and Conrad 
regretted having participated in its writing. 

Romance (1903), the more important collaborative 
novel, is based on Ford’s novel Seraphina, which he had 
written in 1896 but had been unable to publish. It is a story 
of love and intrigue among the Cuban pirates of the 1820’s, 
written in the manner of Stevensonian romance and con- 
taining characters and action which Conrad developed more 
fully in Nostromo and Chance. Conrad wrote Part IV and 
much of Part III and supervised the whole. It is damaged 














by the inadequate characterization of the hero and by 
sentimentality and melodrama. 

In 1908 Conrad collaborated on the story The Nature of 
a Crime, for which Ford had supplied the main plot. > 
He wanted in it to analyze the mental workings of an un- 
detected criminal, but Ford undermined his purpose by 
emphasizing the hero’s role as a frustrated lover. Conrad 
refused to continue with the story and forgot about it until 
Ford revived it in 1924. 

The friendship ended in 1909 because Conrad felt him- 
self insulted by Ford’s criticism of his “Some Reminis- 
cences.” Conrad’s increasing temperamental antagonism 
toward Ford and Ford’s long stay on the continent also 
contributed to the separation. 

Conrad did not gain from the collaboration what he had 
hoped. His self-doubts, writing paralysis, and poverty 
still tormented him. However, Ford had loaned him money, 
stimulated him to write The Mirror of the Sea and A Per- 
sonal Record, supplied stories which Conrad used as the 
basis of “Amy Foster” and The Secret Agent, and aided 
him to secure congenial working conditions. In return he 
received a knowledge of Conrad’s literary techniques and 
a devotion to the craft of the novelist. Though in literary 
journalism he later exploited and fictionalized his friend- 
ship with Conrad, he did it with an unmistakeable respect 
for Conrad’s great gifts. 

Microfilm $5.60; Xerox $19.80. 437 pages. 














JACK LONDON’S LITERARY ARTISTRY: 
A STUDY OF HIS IMAGERY AND SYMBOLS 
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Though considerable attention has been given Jack Lon- 
don’s life and ideas in relation to his time, relatively little 
has been written about his literary techniques. Recent 
critics have generally been content to categorize his fiction 
as socialistic propaganda, boys’ adventure stories, and 
mere hack-work. This study examines that portion of 
London’s fiction which artistically transcends such cate- 
gories. My aim is neither to deny that London wrote much 
bad fiction nor to apologize for his artistic shortcomings 
but, rather, to analyze the works themselves, to see what 
is distinctive about his techniques -- especially as focused 
in his images and symbols as they relate organically to 
elements of mood, setting, characterization, and theme -- 
and to demonstrate the sense of artistic form that, when 
conscientiously applied, raised segments of London’s 
fiction to a high level of literary achievement. 

This sense of form is nowhere better displayed than in 
London’s tales of “The White Silence” (Chapter One of this 
dissertation), where images of whiteness, cold, stillness, 
and cosmic spaciousness cluster to produce moods of 
nightmarish terror, desolation, and mystical awe. Placed 
in settings of overwhelming vastness and austerity, Lon- 
don’s Northland characters, to survive, must abandon 
“civilized” values and assume qualities to match their 
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inchoate surroundings (in The Call of the Wild, for example, 


handicap in the ruthless struggle for existence”). 

Partly a literary naturalist, London was oppressed by 
the collapse of traditional values in the face of seeming 
disorder, unreasonable violence, and multiplicity; his 
fiction is consequently darkened by metaphors of animal- 
istic brutality and irrationality, alienation, and cataclysm. 
“The Game” (Chapter Two) indicates one method of im- 
posing symbolic order upon violence: courage and “fair 
play” enable the prize-fighter to sublimate man’s baser 
instincts and thereby to achieve a ritualistic victory over 
the forces of darkness. Another method of compensation 
is mirrored in “London’s Quest for the Mate-Woman” 
(Chapter Three), a fictive retreat from chaos and hostility 
to sexual love, companionship, and, ultimately, to the 
eternal fecundity of the “earth-mother” (epitomized in 
“Samuel”). “London’s Tragic Vision” (Chapter Four) re- 
veals the increasing neurasthenia, morbidity, and escapism 
that characterize his later fiction; Martin Eden, with its 
symbolic motifs of “the trap” and “the sea,” is the pivotal 
work in this trend. “Fantasy and Dream-Vision” (Chapter 
Five) deals with London’s oneirocritical handling of ata- 
vistic and escapist themes: metaphors of personal fear in 
Before Adam adumbrate those of world terror in The 
Scarlet Plague; in The Star Rover, “soul-flight” is used as 
an escape from the horrors of reality. Chapter Six traces 
London’s theme of “initiation into manhood” from the Ghost 
to the Elsinore, disclosing how images of brutality and 
violence in The Sea Wolf degenerate into those of purpose- 
less torture and sadism in The Mutiny of the Elsinore. 
Wolf Larsen -- whose malignant intelligence triumphs over 
“heart,” thereby destroying its possessor -- is seenasa 
character who bridges the gap between the Byronic- 
Melvillean hero and the twentieth-century “Anti-Hero.” 

Chapters Seven and Eight analyze three versions of 
London’s symbolic wilderness: Melanesia, Polynesia, and 
the American Eden. The Melanesian tales are dominated 
by images of infernal heat, corruption, and decay, which 
enhance themes of spiritual and moral dissolution. Poly- 
nesia is London’s “Paradise Lost,” a floral Elysium 
despoiled by “the inevitable white man.” “The Valley of 
the Moon,” London’s version of the American Dream, 
symbolizes the pastoral wilderness as juxtaposed against 
the image of the modern city as waste land. His artistic 
handling of significant themes such as these leads, in short, 
to the conclusion that Jack London merits a respectable 
minor niche in American literature. 

Microfilm $4.70; Xerox $16.45. 365 pages. 




















THE RHETORICAL TRADITION OF THE SENTENTIA; 
WITH A STUDY OF ITS INFLUENCE 
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The aphoristic style characteristic of much seventeenth- 
century prose has been traced by Morris Croll and later 
scholars to the revival of Stoicism and the Senecan style at 





that time. This revival, however, seems to have been 
largely extra-academic, and it should be considered in 
conjunction with the academic rhetorical tradition in which 
the sententia was employed as a form of argument and a 
figure of style. More specifically, the shifting role of the 
sententia from an occasional figure of style to the pre- 
dominant formative element of style is closely bound up 
with Renaissance methods of teaching rhetoric in the 
grammar schools. 

In the classical rhetorical tradition, the sententia was 
employed primarily as argument. Its persuasive power 
derived both from its own character as a generally ac- 
cepted moral truth and from the moral character of the 
person who employed it. 

The medieval confusion of rhetoric and dialectic is 
reflected in the fact that the sententia while treated theo- 
retically as an ornament of style, actually continued to 
function as a kind of persuasive argument. This dual role 
of the sententia is illustrated in the artes poetriae, the 
artes dictandi, and the artes praedicandi. The many medi- 
eval collections of sententiae and the manner in which they 
were used indicate how completely the classical and pa- 
tristic authors had become authorities for medieval writers 
and speakers. 

The sententia figured prominently in Renaissance edu- 
cation, in which rhetoric had become simply Latin compo- 
sition, the stage in learning Latin which followed grammar 
study. Emphasis on moral sayings began with the study of 
grammar based on sententiae and continued through exer- 
cises in composition which were for the most part a con- 
catenation of sententiae drawn from various commonplace 
books. The sententia was thus less an authority than a 
pervasive element of style. Rhetorical exercises based 
on sententiae were facilitated by the use of emblem books 
which supplied material for invention and visual detail 
serving as a focus for themes. The influence of these 
emblem-based exercises is reflected in both the imagery 
and the style of the character writers. 

The school compositions with their sententious char- 
acter and loosely organized structure provided a favorable 
background for the rationalistic morality of Neo-Stoicism 
and the revival of Senecan style. Moreover, if Bacon’s 
theorizing about the aphoristic tradition of knowledge is 
considered in relation to his own rhetorical style, it can 
be seen as a rationalization of a sensibility and a style 
fostered by his early rhetorical training. 

In a person of Bacon’s temperament the early rhetorical 
training fostered a fragmented sensibility and a style that 
progressed as a series of isolated elements set round with 
detachable ornaments. In a person of Browne’s tempera- 
ment the early work with sententiae, in conjunction with 
other influences, provided a wealth of knowledge which 
fused into a unified sensibility and a richly associative 
style which progressed by successive adjustments and 
enlargements of a central idea. 

Microfilm $3.20; Xerox $11.25. 247 pages. 
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GENTLEMEN OF LETTERS IN A DEMOCRACY: 
PHI BETA KAPPA ORATIONS, 
1788-1865. 


(L. C. Card No. Mic 61-615) 


Clarence Cowan Mondale, Ph.D. 
University of Minnesota, 1960 


This study grew out of a curiosity about the cultural 
significance of a now virtually defunct literary-oratorical 
style which flourished in pre-Civil War America. It takes 
as its subject the ante-bellum Phi Beta Kappa oration, a 
literature composed in that style. The style, we discover, 
was the characteristic idiom of what has come to be called 
the “genteel tradition.” 

With the politely communal style of the orations went 
politely communal values, and when value shifts style does, 
too. The early orators (from 1788 to 1810) employ a 
Ciceronian style. This style, like the philosophy and aes- 
thetics fashionable at the same time, implies that there is 
an essential difference between refined or civilized nature 
and the “mere” nature of spontaneous passion and percep- 
tion. From 1810 on, a new style of simple elegance re- 
places the Ciceronian style, and with the shift in style 
went a shift to Scottish philosophy and aesthetics. Scottish 
thought, while in its radical empiricism radically different 
from the older scheme of values, nevertheless accommo- 
dates such elements of the older scheme as are yet felt to 
be vital, and so by indirection continues polite tradition. 

This shift in polite value was of profound import to 
American literature and culture. For the cosmopolitan 
tradition of the early orators, the “mere” nature of the 
new world was of course a cultural hinterland. The Scot- 
tish version of nature made homely domestic life in the 
American plain republic politely respectable, and ascribed 
to the “sublime” forests and cataracts of the virgin new 
world an “original” imaginative and moral force. It is this 
“naturalized” scheme of polite value which formulates 
native circumstance for a century to come. Our thesis is 
that this polite formulation involved 1) contrast, continuing 
and vital, with what seemed “artificial” in the older cos- 
mopolitanism; and 2) surreptitious naturalization of vital 
elements in the older tradition. This polite formulation 
depends upon a delicate imbalance between inherited polite 
value and native novelty; all the talk is of the native, and 
the traditional is only mentioned by the way; still the new 
scheme of values retains a sense of high culture and of the 
need for social articulation of merely natural impulse, as 
well as a defined relationship to the culture of the old 
world. This new scheme of values, this delicate imbalance 
and tension between loyalties to the new world and to the 
old, is characteristic of Emerson as of the rest of his 
polite tradition, and of his famous address on “The Ameri- 
can Scholar.” From 1810 on, we have an American polite 
tradition, American and polite. 

The demise of the polite tradition occurs in the years 
1910-1930, at the time of the manifestoes of Santayana and 
Van Wyck Brooks, manifestoes for the “organic” life of the 
new world, and against an allegedly merely “genteel” 
academic polite tradition. The distinction between the 
organic and the genteel served a polemic purpose, but as 
an interpretation of ante-bellum American culture it is 
more the stuff of dramathan of history. F.O. Matthiessen’s 
American Renaissance (1941) is a mature statement of the 








Santayana-Brooks position, and shares its unhistorical 
bias, systematically slighting the contributions contempo- 
rary polite culture made to the work of his authors, in 
order to emphasize “organic” relations between their art 
and the vernacular (proletarian; egalitarian) culture of the 
time. What’s left out in Matthiessen and in recent criticism 
was the heart of a polite tradition which insisted that art, 
education and tradition were socially conventional and 
public, as well as precious and private, and that upon public 
deportment, upon manners, depended, to a degree we might 
not nowadays appreciate, the cultural coherence and con- 
sequence of our American dream. 

Microfilm $4.00; Xerox $14.20. 312 pages. 
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There were two main reasons for undertaking this 
project of translating the plays of Jean Cocteau into Eng- 
lish. First was the desire to bring Mr. Cocteau’s work 
closer to an American audience, and second, was the 
desire to have a translation of all his plays done by one 
person. Since no single person has heretofore translated 
more than four of these plays, and since the basic feeling 
of a translation is inevitably affected by the personality of 
the translator,’ there has been no way to get the full im- 
pact and comprehensive effect of Jean Cocteau’s plays if 
one could not read the original texts. And in accordance 
with Mr. Cocteau’s ideas, it is important to get this com- 
prehensive effect since he insists that an author’s message 
can be gained only from the whole of his work. It is hoped 
that this project -- only partially completed here because 
of its immense proportions -- will help introduce the 
writing of Jean Cocteau to America. 

These translations embrace not only the texts of the 
plays, but also all of Mr. Cocteau’s prefaces, observations, 
and commentaries thereon; furthermore, they are essen- 
tially translations, not adaptations. 


1. Arthur Waley, “Notes on Translation,” The Atlantic 
Monthly, November, 1959, ~. 112. For further comment, 
see the Introduction and Chapter II of the thesis. 

Microfilm $7.40; Xerox $26.35. 581 pages. 
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ORIGINS OF THE INTERNATIONAL NOVEL: 
STUDIES IN TRANSATLANTIC FICTION— 
1812 TO 1865. 
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The intense interest in Henry James and the interna- 
tional novel has been based on an assumption that James 
is unique, that he created the international novel. But just 
as Twain marked the high point of a tradition of American 
humor and was not its originator, so, I have hypothesized, 
James and the international novel were the culmination of 
a tradition. I have used James as a norm in order to make 
a definition of the international novel, the better to investi- 
gate its antecedents and to describe their functions. An 
international novel, then, is a social novel of manners, set 
in the present, in which morality, as it arises out of man- 
ners, society, is examined by placing characters from one 
society in another. Since the ensuing conflict of mores is 
usually seen through a central figure who is undergoing 
some sort of educative process, the international novel 
customarily takes the form of a Bildungsroman. Since 
social systems are being compared, the international novel 
is, in its fundamental impulses, a novel of ideas. 

The pervasive Anglo-American mutual interest of the 
early nineteenth century has provided me a rich testing 
ground. Of this period we can ask, was the mutual interest 
(insofar as it affected the novel) no more than an expres- 
sion of a romantic interest in the far away? Or did it stem 
from a national-social need? How far back in American 
literature do we find international novels? Do Englishmen 
as well as Americans write international novels? I have 








further tried to define the social impulses that lead to the 
genre. It is my belief that international novels are written 
in countries in a state of social uncertainty whose authors 
sometimes turn to foreign societies (a) to establish a 
social norm for the novel and (b) to test a national self- 
image. To test these suppositions, I have investigated the 
works of James Fenimore Cooper (as the first American 
novelist of worth), Nathaniel P. Willis (as an enormously 
popular minor writer), and Charles Dickens. In America, 
the dialectic, form, and characters of the type existed as 
far back as Cooper, if in a somewhat primitive way, and 
were further refined by Willis. As ar Englishman who 
was not nationally insecure, Dickeus fails to qualify as an 
international novelist; yet a critique of Martin Chuzzlewit 
has the positive value of helping define the type by contrast. 

Because the definition of an international novel as a 
social novel of manners places it outside the mainstream 
of American literature in the period, I have also investi- 
gated the work of Hawthorne and Melville (whose writing 
defines the main-stream) to see if American transatlantic 
interest was in itself enough to make an international 
novelist, or if an interest in the social basis of the novel 
was also necessary. 

My conclusion is that in America, which had at best an 
ambiguous and ill-defined social structure, the novel either 
ignored contemporary society by turning to symbol or 
romance, to the individual out of society, or, if it reacted 
to its own basic social impulses by turning to contemporary 
society, it became, almost perforce, an international novel. 
Conversely, if the novel was used to form or to test a 
national self-image, it either ignored social structure by 
turning to the frontier, the sea, away from society or the 
present, or it attempted to define the self-image by testing 
it against a European or English social reality. 

Microfilm $3.10; Xerox $10.80. 237 pages. 
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The historical progression of the concept of civil and 
human rights within the legal framework of the State of 
Missouri is analyzed and interpreted in this study. 

The topic is delimited to a consideration of those rights a 
abridged: (1) by racial restrictions in education, suffrage, 
employment, housing and access to public accommodations; 
and (2) by religious restrictions in public aid to education, 
released time, bus transportation, Sunday closing laws 
and zoning. 

The dual approach to the problem involves: (1) the 
analysis of such official state documents as successive 





versions of the Missouri Constitution, legislative enact- 
ments and judiciary decisions to ascertain the extent to 
which there has been an increased awareness of the need 
for and acceptance of responsibility for the establishing 
and safeguarding of civil and human rights; and (2) an in- 
terpretation of the data obtained therefrom in terms of the 
present status and implications for the future of such pro- 
tection within the legal framework of the state. Basic 
issues are: (1) the rate at which the awareness and accept- 
ance of responsibility for the protection of the specified 
rights progressed; and (2) the adequacy of the protection 
that evolved from changing attitudes. 

The historical method of research is employed. Evalua- 
tive criteria used in determining the selection of data are: 
(1) the criteria of comprehensiveness, (2) specificity, and 
(3) frequency. 

The analyst first examines the fundamental law, legis- 
lative enactments and judiciary decisions to discover in- 
dications of a more liberal philosophy as evidenced either 
through the omission of restrictive principles or through 
the addition of principles of equality. 
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Analysis of this data discloses that within the legal 
framework of the state, there has been over the years an 
increased awareness of the need for establishing and safe- 
guarding the civil and human rights of all Missourians. 
The analyst emphasizes, however, the definite limitation 
in the extent to which responsibility for this protection has 
been accepted, especially in employment, housing and 
access to public accommodations for racial minorities; 
and in direct and indirect public aid to education for reli- 
gious minorities. The proposal of legislation that would 
aid in abrogating discriminatory practices is viewed as 
the recognition of a need for some type of protective 
measure, but failure to enact this legislation is indicative 
of an unseemly reluctance to accept full responsibility for 
meeting this need. 

The immoderately slow rate at which the present 
limited protection has evolved is attributed mainly to the 
state’s southern heritage and to the social attitudes derived 
therefrom. 

The present status of civil and human rights protection 
for racial and religious minorities in Missouri is inade- 
quate. Judging by the past, it appears unlikely that Mis- 
souri will of its own initiative enact any outstandingly 
different policies in civil and human rights. Therefore, it 
seems imperative that a healthful social climate be induced 
within the state through an increased knowledge of and 
universal application of principles basic to sound group 
relations by legislators as well as by laymen, and through 
a renewed emphasis on the implementation of democratic 
principles by the federal government. 

Microfilm $3.00; Xerox $10.35. 229 pages. 
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This thesis has its inception in a concurrent resolution 
of the Idaho legislature inviting the College of Law of the 
University of Idaho to make a study of the recording system 
used in Idaho. The study was undertaken, with modifica- 
tions to include the problems associated with the market- 
ability of land titles, as a public service to the people of 
Idaho. 

Land titles are held marketable by the courts when the 
owner can prove from the public records that his title is 
free from all reasonable doubt which might subject a 
purchaser to a law suit. This rather inexact and dubious 
test of marketability has caused the present system of 
title examination to be time consuming, uncertain and 
expensive. Opposed to this test, the owner or purchaser 
of land desires a title that may be proved rapidly, with 
certainty and without undue expense. The purpose of this 
study is to reconcile these two view points. 

The marketability of land titles is dependent upon an 
efficient system of conveyancing. This involves three 





fundamental areas of the law: ownership; the transfer of 
title voluntarily or by operation of law; and, the recording 
acts. This order of presenting the subject matter was 
followed. 

The following changes and additions are believed 
necessary to achieve the objectives of this study. They 
are recommended to the Idaho legislature for study and 
adoption: 

1) Creation of an interim committee of the legislature 
to study and recommend such legislation as is necessary 
to improve the laws of Idaho. 

2) Activation of the Office of Legislative Counsel by 
increasing the salary to a level required to secure a com- 
petent lawyer. 

3) Cooperation between the Idaho bar and the legisla- 
ture should be expanded. 

4) All property should be made the subject of owner- 
ship by either the individual or the state. 

5) Title to property should be confirmed in the state 
of Idaho when the owner has abandoned or left it unclaimed, 
died intestate without heirs or departed from the state 
without reasonable explanation. 

6) The fee tail should be eliminated. 

7) The creation of joint interests should be simplified. 

8) Statutory short forms of deeds and mortgages 
should be adopted. ; 

9) The Idaho Rule of Perpetuities should be abolished 
and the American Common Law Rule Against Perpetuities 
should be substituted. 

10) The entire chapter on acknowledgments should be 
revised. 

11) A positive and liberal curative statute barring all 
formal defects should be adopted. 

12) Certified copies of the records should be made 
available in evidence with the same effect as the originals. 

13) The recordation of all instruments affecting title to 
real property should be authorized. 

14) All state and federal court judgments and decrees 
affecting real property should be recorded. 

15) The lis pendens statute should be extended to cut off 
all unrecorded and unknown interests. 

16) Undocumented interests should now be recorded. 

17) The bona fide judgment suitor in an action affecting 
real property should be accorded the same priorities as a 
bona fide purchaser. 

18) Attachment and execution liens should be limited to 
five years. 

19) Judgment liens should be extended to include all 
equitable interests. 

20) Judgment, execution and attachment creditors should 
be equated with bona fide purchasers. 

21) The distinction between present and past considera- 
tion should be abolished. 

22) All official documents of the state affecting real 
property should be recorded in the county where the prop- 
erty is situated. 

23) The recordation of official documents of the federal 
government affecting real property should be invited. 

24) A reciprocity statute in respect to inheritance by 
non-resident aliens should be adopted. 

25) A Marketable Title Act of the Michigan and North 
Dakota type should be drafted with a twenty-six year period 
of limitation. 

26) A tract index system should be adopted. 
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27) Adequate bonds should be required of abstract and 
title insurance companies and county recorders. 
The adoption of the foregoing changes and amendments 


will provide the citizens of Idaho with a modern system of 
conveying and recording transfers of real property. 
Microfilm $5.85; Xerox $20.75. 459 pages. 
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A HISTORICAL STUDY OF 
THE EVALUATION OF LIBRARIES IN 
HIGHER INSTITUTIONS BY THE 
MIDDLE STATES ASSOCIATION OF COLLEGES 
AND SECONDARY SCHOOLS 


(L. C. Card No. Mic 61-324) 


Morris Arthur Gelfand, Ph.D. 
New York University, 1960 


Chairman: Professor Alonzo F. Myers 


This study investigates the historical background, and 
traces the development and influence of policies and pro- 
cedures applied to the evaluation of libraries in colleges 
and universities for the purposes of accreditation by the 
Middle States Association of Colleges and Secondary 
Schools, with a view to identifying major trends and prob- 
lems and suggesting possible improvements. More spe- 
cifically, this study (1) describes and interprets the origin 
and development of the accrediting movement up to and 
including the year 1919; (2) identifies, interprets and 
evaluates the early philosophy of the Association in rela- 
tion to prevailing thought and practice from 1919 to 1934; 
(3) describes and interprets major changes in the phi- 
losophy of the Association during the period 1934 to 1946, 
and shows how these changes were reflected in the evalua- 
tion of libraries; (4) describes and interprets Association 
accrediting policy, and analyzes procedures and outcomes 
of library evaluations by the Association from 1946 to 1960; 
and presents conclusions and recommendations based upon 
the foregoing. 

The historical method was employed in this study. 

For the history of the Association, primary sources were 
the principal ones used. These included: Proceedings of 
the Association, Minutes of its Commission on Institutions 
of Higher Education, letters, evaluation reports, and other 
official and unofficial materials. For the general history 
of the accrediting movement many secondary sources 
were consulted. 

To obtain information concerning library evaluations a 
questionnaire was sent to the librarians of all institutional 
members of the Association. It was designed primarily to 
gather information with which to complete the historical 








development of the subject. Respondents were accordingly 
invited to comment freely when they wanted to qualify or 
expand an answer. The resultant data were then analyzed 
and interpreted qualitatively, as well as quantitatively. 

In 1946, with the adoption of new accrediting policies 
and procedures, the Association emerged as a leader in 
the accrediting movement. Its new policies and procedures 
led to the introduction of visiting committees of experts to 
conduct institutional evaluations, as contrasted with the 
earlier use of one or two visitors for that purpose; the 
implementation of the policy of periodic re-evaluation of 
member institutions; and the production of a large number 
of brief but helpful statements of good educational phi- 
losophy and practice. 

At first oriented to the needs of the Commission on 
Institutions of Higher Education, accrediting policies and 
practices gradually evolved to the point where they are 
currently directed specifically to the needs and interests 
of the institution. Accreditation is no longer the first 
concern of the Association; it now stresses service to its 
members, above all. 

Library evaluation procedures and policies have re- 
flected the changes in Association policy. 

The questionnaire inquiry revealed that the Association 
has been increasingly effective in encouraging and assisting 
the improvement of libraries, but respondents also indi- 
cated that the Association could increase its effectiveness 
still further. 


Recommendations 





1. The Association should consider revising its basic 
library document, Evaluating the Library to make it more 
helpful to institutional librarians. 

2. The Association should consider revising the library 
questions in its basic questionnaires to make them conform 
more closely to Evaluating the Library. 

3. The Association should make future use of its basic 
questionnaires optional with members, but continue to 
require them of candidates for membership. 

4. The Association should provide better distribution 
and accessibility for its publications. 

Microfilm $5.75; Xerox $20.30. 449 pages. 
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EXTENSIONS OF 
THE LAPLACE CASCADE METHOD 


(L. C. Card No. Mic 61-880) 
John Hilary Billings, Ph.D. 
University of Maryland, 1960 
Supervisor: Research Professor Joaquin B. Diaz 
The Laplace cascade method is concerned with second 
order linear hyperbolic equations of the form 
(1) = Uxy + a(x,y) ux + D(x,y) uy + c(x,y) u=0. 


The substitutions u, = u,.+ au and u., = u, + bu lead to 


the equations 
(2) u, + bu, - hu 


J 


and 
(3) uy + au, - ku= 0, 


where h= a, + ab-c and k=b, + ab-c are the two 
Darboux invariants. If either h or k vanishes, (1) has 
been reduced to a system of two first order equations, 
while if neither vanishes the equation may be cascaded in 
two directions. Solving (2) (or (3)) for u in terms of 
u,(or u_,), and substituting the resulting expression into 
(1) yields an equation for u,(u_,) of the same form as (1) 
but with new coefficients, in general. This process may 
be iterated, forming a chain of equations, until either the 
original equation reappears, or one of the corresponding 
invariants vanishes. 

An extension of Volterra’s product integral to the non- 
homogeneous system 


(4) me c 2 (aj; (x)u (x)) + f; (x), 


u;(b) = Uj, : ee) Sewers 


is made first. Then the Laplace method is extended to 
systems of second order hyperbolic equations, of the form 


87 u: os du j 
pa | 
(5) dxdy ' u "ij ax * 


§ @ Bbinceg Bs 


Matrix notation is promptly introduced, and equation (5) is 
rewritten as 


(6) U,. 
y 


The two related matrix invariants for (6) are 


+ AU, + BU, + CU= 0. 


H=A_+BA-C 


K= B,+ AB-C, 





and the chain of equations is developed as for the single 
equation. If either H or K is identically zero, the re- 
sulting two systems of first order equations may be solved 
by employing the above-mentioned extension of Volterra’s 
product integral. 

The invariance of H and K are discussed in a manner 
analogous to the invariance of the functions h and k of 
the single equation. This is followed by a consideration of 
periodic systems, i.e. systems such that after j iterations 
the original equation reappears. This discussion results 
in two theorems, the first of which is 


Theorem I - A system of equations of the form (6) 
having constant matrix coefficients A and B, can be 
reduced to the form 





Ux, = H'U' 


by a change of variables U= AU', if and only if AB = BA. 
The second theorem, arising from systems of period two 
leads to a discussion of the form of the solution to the 
matrix analog of Liouville’s equation 


2 
3°@_- 5,8 _ 2,9. 
axay 


Discussion of the form of the solution when the chain 
terminates after a finite number of iterations leads to two 
further theorems which are completely analogous to 
theorems proved by Darboux for the single equation. 

The second extension of the Laplace cascade method 
is made to the third order linear hyperbolic equation in 
three independent variables of the form 


(7) Uxyz + aly, + buy, + Cuyy+ du, + euy+ fuz+ gu=0. 


yz 
Here the number of invariant functions to be considered 
jumps from two to eighteen. The nature of the “invari- 
ance” of these functions is different from that of the 
second order invariants, in that some of the functions are 
true invariants, while others can only be considered as 
quasi-invariants. Four methods of cascading the equations 
are discussed, each of which requires severe restrictions 
on the coefficients a, b,...,g. The class of equations, 

for which each method will result in a termination of the 
chain after a finite number of iterations, is explicitly 
pointed out. 

The final extension is a generalization of this third 
order extension to the n*® order linear hyperbolic equation 
with n independent variables, of the form 

n 
TA a ne Pe 


.* vo oe 


n 
+ 2 aj.u , 
i,j= 1j Xi° *- Mio. Xj4; oer X 
$i 


1 
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Introducing the linear operator D, so that (8) becomes 
D(u) = 0, 


the number of identities which may lead to a decomposition 
of (8) into a system of two equations of lesser order is 
computed. The exact number of true invariants is deter- 
mined to be n(n-1) | while upper and lower bounds on the 
number of quasi-invariants are formulated. Theorem V 
proves that an invariant h is a true invariant, i.e. in- 
variant under the change of coordinates u = A(x,,X2, 
ooeka) WW, # 


h = 94(j) + i) 4(j) - ij) 
ox: 
J 
for some i,j = 1,2,...,n, i#j, while any other invariant 
is, in general not a true invariant, hence a quasi-invariant. 
A discussion of earlier extensions is included. 
Microfilm $2.75; Xerox $6.60. 136 pages. 


PARTITIONS AND POWER SERIES 
(L. C. Card No. Mic 61-881) 


George Robert Blakley, Ph.D. 
University of Maryland, 1960 


Supervisor: Assistant Professor James A. Hummel 


A resume of facts of the theory of sets, the theory of 
partitions of an integer, and combinatorial analysis pre- 
cedes the derivation, in chapter I, of the first important 
result of the thesis, an explicit representation of the mth 
coefficient alk of the power series 


co co k 
D alk)gm = | 2 a, 2" | in terms of the a_ and the 
m=o0 n=0 


partitions of m (theorem 4.2). If k is a positive integer 
then a.’ has a particularly simple form. Examination of 
the cases k = 1,2,3 leads to the conjecture that ak) can 
be written down without reference to partitions if k is a 
positive integer. The rest of chapter II is devoted to 
exhibiting the mth coefficient of g(f(z)) (where g is an 


arbitrary function analytic at z = 0, and f(z) = p an 2™), 
m=o0 
of log f(z), and of the inverse function h of f(z), in terms 
of the a... 
Chapters III and IV consider the notion of a partition of 


a vector a, each of whose components is a nonnegative 
integer. For the first time a recursion formula for p,(a), 


the number of partitions of the vector a into r parts, is 
exhibited. This is used to generalize some results first 
published in 1959 concerning the partitions of an integer. 


The number of partitions of a vector a = (a,,a,,...,a,) 
turns out to be, essentially, a polynomial in the variables 
@,,a,,---,a,- This polynomial has precisely one term of 
highest degree, whose value is set down in chapter IV. 
This background in the theory of partitions of a vector 
a leads to a partial generalization of the results of chap- 





ter II to power series in several complex variables in 
chapter V. Once again the positive integer powers of a 
power series (in several complex variables) turn out to 
have a simple and interesting form. 

An appendix containing the partitions of each integer 
n, 1=n=14, is included to simplify the work of evaluating 
early terms of the series of chapter IL. 

Microfilm $2.75; Xerox $7.60. 165 pages. 


A THEORY OF PRIMES 
(L. C. Card No. Mic 61-789) 


Frank Benevides Correia, Ph.D. 
University of Colorado, 1960 
Supervisor: Professor Sarvadaman Chowla 

This Theory of Primes introduces a new concept of 
prime number sets and the multiplicative measure asso- 
ciated with these sets. A prime number set is defined as 
a set whose elements are various non-negative integral 
powers of the set of prime numbers (2, 3, 5, 7, 11,.. .) 
but only a finite number of its elements have non-zero 
exponents and therefore all other elements with zero 
exponents become the unity element which belongs to every 
prime number set. A prime number set whose elements 
with non-zero exponents consist of all consecutive primes 
equal to or less than the largest prime in the set, is said 
to be complete and otherwise it is called incomplete. 

The measure of a prime number set is defined as the 
product of all its elements. The measure M,, of the 
special complete prime number set with all non-zero 
exponents equal to one, is the well known function, the 
product of the first n primes. 

A complete prime number set is then partitioned into 
two disjoint subsets whose union is the given prime num- 
ber set. The measures of these subsets therefore are 
always relatively prime and are called complementary 
measures. The number z then is defined to be the sum 
of the complementary measures of the subsets, and the 
number Zz is defined as the absolute value of the differ- 
ence of the complementary measures. It is then proved 
that each z or Z not equal to one is either a prime 
greater than the largest prime in the given complete 
prime number set or a product of such primes. This leads 
to an easy proof of the existence of an infinity of primes 
which was first proved by Euclid. 

An investigation into the cardinality of the sets of 
complementary measures and the employment of Schnirel- 
mann’s density function resulted in discovering the 
relation, 


nN-1 n-1 
2 ee...” P; 

The definitions for the orders m and m* then are 
introduced for a given complete prime number set whose 
elements with non-zero exponents have all these exponents 
equal to one. Since for this special complete prime num- 
ber set, the set of z numbers is finite therefore there 
exists.a minimum z and the orders are defined as, 


mt m* P m*+1 
n » Pay, < minz< p,, 


p< min z< p 
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The concept of order led to more fruitful results including 
a necessary and sufficient condition for Cramer’s Con- 
jecture that 


d., - Posi = Pn - O0(log*p,,) . 
A result derived in this Theory of Primes is that 


é. sas Prt -P,- 0 ((m = m*)log’p,,) ° 


Therefore a necessary and sufficient condition for 
Cramer’s Conjecture is that m - m* = 0(1). Other neces- 
sary and sufficient conditions for Cramer’s Conjecture 
are, (1) that m - m* be bounded from above, (2) that 
Mn+, - M, be bounded from below. If the sequence of 
orders (m,,) is non-decreasing, then a stronger version 
of Cramer’s Conjecture is a consequence, namely, 


dn = Pat - Pn <4(1 + 0(1) )log’p, . 


Without the hypothesis of a non-decreasing sequence of 
orders, it is proved that the relation 


dn = Pri: - Pn <4(1 + 0(1))log’p, 


is true for infinitely many n. The above relation would 
be true for all n if either m, - mj < 1 or equivalently 
0< my, - Mm, forall n. Instead of the condition 

m - m* = 0(1), the condition m - m* = o(n/log p,,) would 
also prove the stronger version of Bertrand’s Postulate, 
namely 


Pn+: = Pn(1 + 0(1)). 


This theory also develops a method for generating 
prime numbers. With the aid of an additional assumption, 
it would be possible to generate the set of all primes from 
the initial complete prime number set, (1, 2°). 

The elusive proof of Cramer’s Conjecture has resisted 
the efforts of many mathematicians for a long time pos- 
sibly because of a lack of a supporting mathematical 
structure which this Theory of Primes appears to provide. 
The necessary and sufficient conditions established in this 
theory may be the first step in ultimately arriving at a 
proof of Cramer’s Conjecture. 

Microfilm $2.75; Xerox $5.00. 100 pages. 


SOME CONTRIBUTIONS TO THE THEORY 
OF DIOPHANTINE EQUATIONS 


(L. C. Card No. Mic 61-790) 


Marguerite Elizabeth Dunton, Ph.D. 
University of Colorado, 1960 


Supervisor: Professor Sarvadaman Chowla 


This study of three families of diophantine equations 
has resulted in three theorems concerning the existence 
of solutions of two families of equations and three 
theorems concerning upper bounds for the number of 
solutions of equations in the third family. 

It is shown that the ternary cubic congruence 
ax*® + by*® = cz*® (mod p) can always be solved non-trivially 
(xyz # 0) when p is a prime and p + 7-13 abc. The 
method used is a very simple arithmetic argument which 
leads to some interesting questions about the distribution 
of cubic residues modulo p, when p = 1 mod 3. 





Recursive sequences similar to the Fibonacci sequence 
are used in proving that if a,8 are algebraic integers of 
degree <2, and g is a positive rational integer, then 
a®& + g8 = +1 for only a small number of cases which 
are specified. 

It is also shown that any general upper bound for the 
number of solutions, n, of y” - k = x* will be of the order 
of log log k. This is accomplished by constructing a value 
kn for which y’® - ky = x® will have at least n integer 
solutions where n is any positive integer. A bound is then 
determined for k,, as a function of n. A second theorem 
shows that when k is a positive prime, p, and the class 
number, h of Q( ,p) is 1, the equation will have at most 
24 solutions, and in case p = 5 mod 8, p> 5, and the 


fundamental unit of Q( /p) is of the form te where 


u and v are both odd, there are no solutions of the equa- 
tion. Nagell’s theorem on the number of representations 
of 1 by a binary cubic form with discriminant < -59 is 
important in this proof. The theorem is then extended to 
the case where h is prime to 3 and in case p = 1 mod 8, 
the equation r* + t*p = 8 will have a solution in integers. 
Microfilm $2.75; Xerox $3.00. 29 pages. 


LINEAR DIFFERENTIAL SYSTEMS 
WITH TWO-POINT AND THREE-POINT 
BOUNDARY CONDITIONS 


(L. C. Card No. Mic 61-717) 
Jackie Bass Garner, Ph.D. 
Auburn University, 1960 


Supervisor: L. P. Burton 


Systems of differential equations of the general type 
yi = £;(%,¥15--0sIn) (i=1,...,n) 


and, in particular, the linear systems 


n 
yi = = ajj(x)y; + bi (x), 
, jx 


together with multiple-point boundary conditions, are con- 
sidered. Chapter II is devoted to known existence and 
uniqueness theorems where multiple-point boundary con- 
ditions are imposed. For those theorems which apply to 
the linear systems, the interval over which the boundary 
points are distributed is restricted in length. This 
prompted the present investigation, the results of which 
are presented in Chapter III and IV. Conditions are given 
for the aj jx) to assure a unique solution satisfying two- 
point and three-point boundary conditions where these 
points are only required to belong to the interval over 
which the a;;(x), bj(x) are continuous. 

Microfilm $2.75; Xerox $3.00. 50 pages. 
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ZEROS OF SUCCESSIVE DERIVATIVES 
OF ENTIRE FUNCTIONS 


(L. C. Card No. Mic 61-794) 


Arnold Grudin, Ph.D. 
University of Colorado, 1960 


Supervisor: Professor Wolfgang J. Thron 


The behavior of zeros of meromorphic functions under 
repeated differentiation was completely described by Polya 
in 1922. In 1943, Polya made a number of assertions about 
an entire function f(z) of finite order in which quantities 
such as the radius of univalence or the number of zeros in 
the unit circle of f'") (z) were related to the order 2, but 
he gave no proofs. The first part of this thesis presents a 
unified treatment of these statements of Polya, with proofs 
of all of them, based on a method of Alander. In addition, 
these results are generalized to entire functions of ar- 
bitrary order by the same method. 

The second section of the thesis treats, in the manner 
of Radstrom, regions which are free of limit points of 
zeros of successive derivatives of analytic functions. For 
convenience, let such a region be denoted by D. In 1955, 
Edrei generalized a theorem of Radstrom by using the 


sequence ns 
f'") (z) 7” 


formed from the ratios of successive derivatives of an 
analytic function f(z). It is the behavior in D of this and 
related sequences that is now investigated. A number of 
theorems are derived from the basic result proved here; 
namely, the above sequence forms a normal family of 
analytic functions in D. The following result is also 
proved: Given an analytic function f(z), consider the 
sequence 


1 | £™*2) (20) | (> 0) 


nP ¢(2) (Zo) ae 


where Z, belongs to D. If the limit inferior of this se- 
quence is L, greater than zero, and the limit superior, R, 
is finite, then every point in the closed interval (L,R) is 

a limit point of the sequence. Radstrom proved this 
theorem for the case p equal to one. 

As an application of the study of region D to the prob- 
lem of zeros of derivatives, it is proved that if f(z) is an 
entire function of finite order and of regular growth, and 
if the limit superior of 


(a jretdey|[- 


>? 


} tog n  (z,)|\o-, 





is greater than one, then Zo is a limit point of zeros of 
successive derivatives of f(z). The proof follows from the 
fact that if z> is in D, and if the hypothesis holds, then 
from results previously obtained concerning such se- 
quences in D, a contradiction is arrived at. 

The thesis also contains an introductory chapter which 
gives a brief history of the problem and the principal 
results to date. 

Microfilm $2.75; Xerox $4.00. 71 pages. 





EXISTENCE OF PERIODIC SOLUTIONS 
OF THE DIFFERENTIAL EQUATION 
X + g(x) = p(t) 


(L. C. Card No. Mic 61-563) 


Charles Arthur Harvey, Ph.D. 
University of Minnesota, 1960 


This thesis is concerned with the existence of periodic 
solutions of the real differential equation 


(1) x + g(x) = p(t) 


where p(t) is an even periodic function with least period 


T, and g(x) is nonlinear with lim inf es) >0. (Dots 

xX |= co 
indicate differentiation with respect tot.) The investiga- 
tion has been focused on the case where p(t) is odd- 
harmonic and g(x) is an odd function with xg(x) >o. In 
this case it might be expected, in analogy with the case 
when g(x) is linear, that solutions of (1) with period T 
would also be odd-harmonic. However, the results pre- 
sented in the thesis show that this is not the case, i.e. with 
certain further restrictions on g(x) and p(t) it is shown 
that there exist solutions of (1) with period T that are not 
odd-harmonic. 

The methods of proof used in the thesis are of an 
analytic nature. They make use of the implicit function 
theorem and the continuity of solutions of (1) with respect 
to initial conditions and parameters which may appear 
explicitly in (1). 

The body of the thesis is divided into four parts. 

g(x) is restricted to be piecewise linear in the first part. 
The second part deals with the case when g(x) differs 
from a linear function by less than a constant. In the 
third part g(x) is an odd function with xg(x) >o and p(t) 
is chosen to be ¢p:i(t) where € is a small parameter. 
The existence of large amplitude periodic solutions of (1) 


a) tends to infinity as |x| 


is proved in part four when 
tends to infinity with certain further restrictions on g(x). 
Microfilm $2.75; Xerox $3.00. 49 pages. 


BOUNDS FOR EIGENVALUES 
OF THE FREE AND FIXED MEMBRANE 
BY FINITE DIFFERENCE METHODS 


(L. C. Card No. Mic 61-887) 


Bertie Earl Hubbard, Ph.D. 
University of Maryland, 1960 


Supervisor: Professor H. F. Weinberger 


This paper gives explicit upper and lower bounds for 
the eigenvalues of both the free and fixed membrane prob- 
lems in terms of the eigenvalues of analogous finite dif- 
ference problems. In each case the difference between the 
upper and lower bounds is of the order of the mesh width. 

Microfilm $2.75; Xerox $3.00. 57 pages. 
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DIVERGENCE, CONVERGENCE, AND SPEED 
OF CONVERGENCE OF CONTINUED FRACTIONS 
1 + K(a,/1) 


(L. C. Card No. Mic 61-834) 


Leo Jerome Lange, Ph.D. 
University of Colorado, 1960 


Supervisor: Professor Wolfgang J. Thron 


This study is concerned with determining necessary 
conditions for convergence, sufficient conditions for con- 
vergence, and estimates for the speed of convergence of 
continued fractions 1 + K(a,,/1) whose elements a, are 
complex numbers. 

Several new necessary conditions for simple and twin 
convergence regions for 1 + K(a,/1) are derived by 
studying the divergence behavior of certain periodic con- 
tinued fractions of this type. These criteria are not only 
useful in proving bestness of convergence, but also help 
one to gain some insight into the question of what inter- 
esting regions are possible convergence regions. 

It is shown that, if the elements a, of the continued 
fraction 1 + K(a,,/1) satisfy the conditions 


2 


> 2 
= Cm-1 


Aone1 » | Con-a 


2 
Aen = Con , [Con + i(l+a) [2p 


where a is real and |a|< p< | 1+a| , then the continued 
fraction converges. An “elementary” argument, based on 
the nested circle concept, is used to prove convergence 
and, furthermore, that the convergence is uniform if the 
elements are allowed to vary independently. It is also 
proved that the above conditions are best conditions. 
These results give a two-parameter family of best twin 
convergence regions which provides a link between the 
well known circular and parabolic convergence regions. 
Another of the more important aspects of this family of 
regions is that it contains the first examples of best twin 
convergence regions that are not unique. 

Finally, explicit estimates for the speed of convergence 
of 1 + K(a,/1) are obtained for several different cases. 
These estimates depend only on n and fixed values of the 
parameters used to define the element regions, not on the 
elements themselves. For example, if the elements of the 
continued fraction satisfy the conditions given in the pre- 
ceding paragraph and if lim Ay/Bn = L, then it is shown 
that 


n+c-d |“ 
l+c-d 


| Ai/B.-L|= 2p; | Ant:/Bonti-L || Aon/Bon-L |= 2a} 


where 
_ (1+a)(1+a-p(p- lal) ,_,_ (1+a-p)(p+ |al) 
C= , d=1- 
p (1+a+p) 2p 
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ON A GENERALIZED FELD SERIES 
(L. C. Card No. Mic 61-765) 


Sister Mary Redempta Nedumpilly, T.O.C.D., Ph.D. 
St. Louis University, 1960 


The properties of the series 


En(z) 
1 - f ,(z) , 


where {f,(z)} and {g,(z)}, n=1,2, ... are sequences 
of analytic functions in the neighborhood of the origin with 
value zero at the origin are discussed in this work. This 
series is a generalization of Feld series. 

The ordinary and uniform convergence of the Q-series 
are established. In the region of uniform convergence the 
Q-series may be expressed as a power series 


s(t.) f 


The formula for obtaining the coefficients C,,, is proved. 
The conditions for inverting power series defining 
analytic functions in the neighborhood of the origin into 
Q-series of special types are given. 
Microfilm $2.75; Xerox $4.40. 82 pages. 
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EXTENSION AND APPLICATIONS OF 
CUMULATIVE CHARACTERISTIC FUNCTIONS 


(L. C. Card No. Mic 61-767) 


José Rafael Padro, Ph.D. 
St. Louis University, 1960 


The purpose of this paper is to extend the theory of 
cumulative characteristic functions and to present some 
applications to sampling theory. 

Topp’s Inversion Theorem for one variable is extended 
to the case of n independent variables. Necessary condi- 
tions for cumulative characteristic functions of n inde- 
pendent variables are given. The First Limit Theorem 
and its converse are expressed in terms of cumulative 
characteristic functions and extensions are made to the 
bivariate and multivariate cases for n independent vari- 
ables. 

Cumulative characteristic functions are used to deter- 
mine the cumulative distribution function for the arith- 
metic, geometric and harmonic means, for samples of n. 
It is assumed that the x,;(i=1,...,n) are distributed 
independently and satisfy the same cumulative distribution 
function. The methods given are illustrated with examples. 
The fact that characteristic functions have been used ex- 
tensively to solve the distribution problem in Statistics 
provides a check for our results. The derivatives of our 
cumulative distribution functions must be equal to the 
corresponding frequency functions obtained by others 
through the characteristic function approach. 
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DENSITY IN THE LIGHT OF 
PROBABILITY THEORY 


(L. C. Card No. Mic 61-184) 


Earalil Matthew Paul, Ph.D. 
University of Illinois, 1960 


Let {X,}, n=1, 2, ...., be a sequence of abstract 
spaces, each X,, consisting of countably many points 
Xno, Xni,» Xn2, and k-0, 1, 2, 
.., we attach measure 4 (1 - bo) to the point xy. 

p 
Pr n 


We form the product measure P in the product space 


i 
X (X,). 
x &,) 


Let q,=2, dz, ds, ---- be the prime numbers in 
ascending order of magnitude. Now let S be any set of 
positive integers. The subset M, (S) of X consisting of 


x Sus. sce ee 


nryn 


all points (x 


am,° “ate? **** 


*mr 


: on 
of m is called the upper magnification of S; the subset 


ee 


x x 
aS Sal Oe m e¢ § for infinitely many values 


M_,(S) of X consisting of all points (x ryt 


x x 
such that 2 “1 3 72 
large values of m is called the lower magnification of S. 
It is proved that 


P[Mz(S)] < 6,(S) < 6" (S) < P[My(S)] 


where 6; (S) and 6 Us) stand for the lower and upper 
logarithmic densities of S, respectively. 

Now let f(n) be any real-valued function defined on the 
set of positive integers. Using the theorem stated above, 


x 
pas a. ™ e S for all sufficiently 


x x x 
it is proved that if lim £(2 “1 3 “"2 ... q,”'™ )exists 


n-- co 
for almost all points in X, then f has a distribution, the 
density employed being logarithmic density. 

Now let f(n) be a bounded real-valued function defined 
on the set I of positive integers. Corresponding to every 
partition Q of I into a finite number of disjoint sets 
having density (we use either natural or logarithmic den- 
sity throughout), we form the usual upper and lower sums, 
S(Q) and s(Q) respectively. The lower bound of upper 
sums, when all possible partitions are considered is 


denoted by f f d(6); similarly the upper bound of lower 


sums is denoted by { fd(5). It is proved that, if the 


integrals are formed on the basis of logarithmic density, 


f f d(5) < i. [ im sup £(2- 27, ; q_™?n) | dP. 


nso 
These theorem are proved for an abstract system and 
it is shown that there are also other situations to which 
the abstract theorems are applicable. 
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THE ASYMPTOTIC POWER OF 
THE KOLMOGOROV TESTS 
OF GOODNESS OF FIT 


(L. C. Card No. Mic 60-4859) 


Dana Edward Anthony Quade, Ph.D. 
The University of North Carolina, 1960 


Supervisor: Wassily Hoeffding 


Let there be a random sample of size n from some 
unknown distribution function F(x), let F,,(x) be the 
empirical distribution function of the sample, and let 
H(x) be the null-hypothesis distribution. Then the one- 
sided Kolmogorov test rejects H(x) for large values of 


D,,* = — vn [F,,(x) - H(x)], and the two-sided Kolmo- 
gorov test rejects H(x) for large values of 

D, = *vP yn | F,(x) - H(x)| . In this paper we investigate 
the asymptotic power of these tests against sequences of 
lim sup Vn | H(x) - G__(x) | 


alternatives G,(x) for which ~~”, 


exists. In particular, we extend Donsker’s justification of 
Doob’s “heuristic procedure” as applied to this problem; 
we find upper and lower bounds on the asymptotic power; 
and we provide some illustrative numerical examples for 
the case where G,,(x) consists in a translation of H(x) . 
Microfilm $2.75; Xerox $5.00. 99 pages. 


_ MINIMUM TIME SOLUTIONS OF 
DIFFERENTIAL EQUATIONS WITH 
A DISCONTINUOUS FORCING TERM 


(L. C. Card No. Mic 61-696) 


Nicholas John Rose, Ph.D. 
New York University, 1956 


Adviser: J.J. Stoker 


The differential equation of many automatic control 
systems is of the form 
nNe-1 


d 
Ly = f(y, 2 


at °°? Gyan? 


where L is a linear ordinary differential operator of the 
nth order with constant coefficients, y is the error or 
difference between the actual and desired output and f is 
the correcting force or control function. The control 
function f is assumed to be a discontinuous function that 
can take on only the values + 1 and - 1, thus the control 
function represents a simple switch or relay. An inter- 
esting minimal problem in connection with such a discon- 
tinuous control system is to determine the discontinuous 
function f, i. e. to determine when to switch the correcting 
force from +1 to - 1 and back, so that the initial error 
and the derivatives of the error (up to the (n - 1) st order) 
are simultaneously reduced to zero in a minimum time. 

The above problem is a special case of the following 
minimal problem which is treated in the thesis. 
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In the vector-differential equation 
x = Ax+ef(x) , e #0 


where x and e are n-vectors, A is a constant n by 








n matrix and f(x) = + 1, how should the discontinuous func- 





tion f be chosen so that a solution satisfying the initial 





conditions x(0) = x° reaches the origin in a minimum time. 





This problem is completely solved when the matrix A 
has real eigenvalues and is solved in a neighborhood of 
the origin for 3rd and 4th order systems with a single pair 
of complex eigenvalues. 

The following terminology allows us to state the solu- 
tion in concise terms: 

A solution of x = Ax +e is called a P-arc; a solution 
of x = Ax -e is called an N-arc. A solution of x = Ax + 
e f(x) from a point x° is defined as a continuous curve 
that consists of a finite sequence of alternating N-arcs 
and P-arcs. A point where a P-arc joins an N-arc is 
called a corner. A path from x° is a solution from x° 
which ends at the origin. In this terminology the minimal 
problem is equivalent to finding a minimal path (a path of 
minimum time length) from each point x°. 

It is proven in the thesis that if A has real eigenvalues 
the minimal path is the unique path with a minimum num- 
ber of ‘corners.’ This result does not hold when the 
matrix A has complex eigenvalues, however, it does hold 
even then in a certain neighborhood of the origin. 

It is also shown that the locus of all corners of minimal 
paths is a single valued continuous surface in n-space 
called the switching surface. The minimizing control 
function is obtained simply by letting f = + 1 on one side 
of the switching surface and f = - 1 on the other side of 
the switching surface. 
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A GENERALIZED 
LEBESGUE COVERING THEOREM 


(L. C. Card No. Mic 61-691) 


Mohammed Jawad Saadaldin, Ph.D. 
Duke University, 1960 


Supervisor: John H. Roberts 


The present investigation grew from an attempt to 
generalize the Lebesgue Covering Theorem. As a first 
attempt, the following proposition was considered. 





1. Suppose an n-dimensional cube is the union of a 
countable number of closed sets, none of which contains 
points from two opposite sides. Then at least n +1 of 
these sets have a common point. 

2. The Lebesgue Covering Theorem: Suppose an 
n-dimensional cube is the union of a finite number of 
closed sets, none of which contains points from two oppo- 
site sides. Then at least n +1 of these closed sets have 
a common point. 

As we shall see, proposition 1 is false and two counter 
examples are given. Using these counter examples, we 
prove the following theorem. 

3. Theorem: If X is a compact metric space of 
dimension < n ande >0 be given, then there exists a 
countable closed cover @ of X such that d(G) <e, 

(d(G) means the diameter of G) for every Ge Y, and no 
three elements of @ have a point in common. 

We shall prove the following theorem. 

4. Theorem: Let @ be a countable collection of closed 
circular discs covering the sequence I”, each of diameter 
less than 2 (the edge of I”). Then at least three of these 
elements have a point in common. 

A study of the proof of 4 shows very little use of the 
particular nature (i.e., circular discs) of the sets covering 
I’, except that if no point p belongs to more than two 
elements, then they form a contracting sequence (definition 
is in Chapter IV). This suggests the following theorem 
which is proved in Chapter IV. 

5. Theorem: Suppose I’ is the union of a contracting 
sequence of closed subsets of I*, none of which contains 
points of two opposite sides. Then at least three of these 
closed sets have a common point. 

Theorem 5 can be generalized, and a corresponding 
result can be proved for the n-cube, I”. In fact, we can 
prove the following theorem. 

6. Theorem: Suppose X is compact metric space, 
dim (X) > n. Then there exists an e€ > 0 such that if 
% is a contracting sequence of closed sets covering X, 
and d(G) <e for all Ge @, then there exists a point p 
such that p is common to at least n+1 elements of g. 

The above theorem forms the main result of this paper 
and the proof is given in Chapter V. 
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SOME TECHNIQUES OF ASSESSING CERTAIN 
BASIC MUSIC LISTENING SKILLS 
OF EIGHT AND NINE YEAR OLDS 


(L. C. Card No. Mic 60-6699) 


Viola Ethel Boekelheide, Ed.D. 
Stanford University, 1960 


This study explored the nature and level of growth in 
certain basic music listening skills of eight and nine year 
olds. Music tests were developed to measure these skills; 
the relationships between certain selected variables and 
the children’s performance on these tests were examined. 

The development of techniques for assessment of music 
listening skills included: (a) the examining of publications 
to identify objectives in music teaching and basic music 
listening skills, (b) the developing of the data gathering 
instruments, and (c) the gaining of information through 
trial testing with two third grades, a second grade, and a 
fourth grade. 

The data gathering instruments were: (a) six tests, 
namely, The Rhythmic Response Test, The Melodic Contour 
Test, The Pitch Discrimination Test, The Phrase Dis- 
crimination Test, The Form Test, The Mood Test, and 
(b) short answer forms on children’s ability, private study, 
and attitudes toward music. 

Data were secured by testing nearly three hundred 
pupils in city and county schools at Sacramento, California. 
From these data the following statements can be made. 

The listening skills which were measured in The Rhythmic 
Response Test, The Phrase Discrimination Test, and The 
Pitch Discrimination Test, were more highly developed 
than those in The Melodic Contour Test and The Form Test. 
The children as a whole achieved highest scores on The 
Rhythmic Response Test and lowest scores on The Form 
Test. Greatest differences in mean scores among the ten 
classrooms were on The Form Test and The Pitch Dis- 
crimination Test, while the least difference in those scores 
was on The Rhythmic Response Test. Classrooms with the 
highest mean scores were those which either had teachers 
with music teaching competence, or were populated by 
children who had high scores on intelligence and academic 
achievement tests, or both. The over-all pattern on The 
Mood Response Test showed that most of the children were 
able to communicate their feelings verbally; in fact, their 
responses resembled those of college music majors on a 
similar test. 

When considered in terms of total number of partici- 
pants, the relationships of performance on the music tests 
to academic achievement, to intelligence, to attitude toward 
music, and to teacher’s judgment of the child’s ability in 
music, show that the Chi square of each relationship gives 
significant probability at the 1 per cent level. Relation- 
ship of performance on the music tests to socio-economic 
status had significant probability only at the 5 per cent 


level. 
The interrelationships of the five tests show a low cor- 
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relation, as determined by calculating the Pearson product- 
moment coefficient of correlation, r. The highest corre- 
lation (r = .43) was between The Melodic Contour Test, and 
The Form Test. 

The following conclusions concerning the acquisition of 
music listening skills by eight and nine year olds were 
made: 








1. The music test results showed a wide range of in- 
dividual differences in music listening skills among 
the children within the separate classrooms. There- 
fore, the tests provide a means for obtaining cues 
for next steps in the teaching-learning process. 


. Generally speaking, the children who have higher 
levels of achievement in reading and other areas of 
the curriculum, as well as intelligence, have ac- 
quired the basic music listening skills. This is 
particularly true for the listening skills relating to 
melodic contour, form and pitch discrimination. 
Accordingly, the development of the basic listening 
skills seems to parallel the child’s development in 
other areas of the curriculum. 


Teacher’s judgment of the child’s over-all ability in 
music is too strongly dependent on her rating of the 
child’s singing ability. 


There is evidence that some high achievers on the 
music tests, especially the boys, tend to have a 
negative attitude toward music. 


Children appeared to achieve a higher level of per- 
formance in certain music listening skills when they 
had teachers with competence in music teaching. 


. Intercorrelations among the five tests indicate that 
each test examines some basic music listening skill 
not significantly examined by any other. 


The writer feels that the music listening tests merit 
further exploration and refinement and that this study may 
be viewed as establishing a basis from which more refined 
instruments for measuring children’s music listening 
skills may be developed. 
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FOLK MUSIC MATERIALS FOR USE 
IN THE ELEMENTARY SCHOOL. 
VOLUME I: A source book of available Folk 
Music Materials for integration in connection with 
the Social Living Units of Study recommended 
in The Elementary Course of Study in Pennsylvania. 
VOLUME II: SOURCE BOOK OF FOLK 
MUSIC MATERIALS for use with SOCIAL LIVING 
UNITS in THE ELEMENTARY COURSE 
OF STUDY FOR PENNSYLVANIA. 


(L. C. Card No. Mic 61-359) 


James Byron Bruno, Ed.D. 
New York University, 1960 





Chairman: Associate Professor Walter Kob 


This study was concerned with the development of a 
source book of available folk music material suitable for 
use in the Social Living units of study recommended in the 
Elementary Course of Study for the State of Pennsylvania. 

The integration of folk music with Social Living units 
is an accepted practice in the elementary schools today, 
and current trends in elementary educaticn point to an in- 
creasing responsibility for children’s music experience on 
the part of the classroom teacher. The value of the source 
book is centered around the assumption that folk music 
material is important as an educational force where the 
program in music education is to be integrated with the 
social studies program. 

The source book, like the chapter on Social Living in 
The Elementary Course of Study, is organized as to grade 
level. Only that material which has been published since 
1940 and which is appropriate for children of the elementary 
grades is included. This material is listed in the source 
book under these categories: folk songs, folk dances, and 
recorded folk music. Types of information such as title, 
origin, and comments are given for each entry. 

Included in the source book are two teaching guides, 
one for the primary grades and one for the intermediate 
grades. The purpose of the teaching guide is to suggest 
possible ways of using the folk music material included in 
the source book and to leave the teacher free to plan the 
teaching in relation to children’s needs, growth and interests. 

Much of the research was accomplished through, (1) the 
establishment of criteria for the selection of folk music 
material suitable for the elementary grades; (2) a survey, 
selection and compilation of available folk music material 
related to Social Living units; and (3) the preparation and 
validation of the teaching guides. For final inclusion in the 
source book the folk music material selected had to be 
suitable for integration with the units of study and evaluated 
in terms of the criteria developed. 

The development of criteria of suitability was accom- 
plished by consulting published authorities. Only those 
criteria which are cited by at least twenty-five percent of 
those who have considered this problem were used. Most 
of these statements of criteria are not very specific, es- 
pecially those dealing with musical and textual attributes 
and they depend upon subjective interpretation for their 
application. A major conclusion reached was that more 
fundamental research is needed in this field. 

The validation of the teaching guides was accomplished 
through a modified interview technique and questionnaire 











submitted to a jury panel of five representatives of the 
teaching profession chosen from several areas of special- 
ization. The teaching guides may be helpful in suggesting 
ways in which the musical growth of the child may be fos- 
tered. Specific suggestions provide for the following ac- 
tivities: singing, listening, playing instruments, creating, 
rhythmic expression and dramatization. 

The source book is intended to provide a ready refer- 
ence to materials organized according to the many units 
and topics having to do with Social Living. The research 
uncovered a strong consensus concerning the particular 
appropriateness of folk music for this purpose, not only 
because it high-lights the background and customs of other 
nationalities and geographical locations, but also because 
of its basic, earthy character, its simplicity, and its com- 
mon appeal as an expression of the people. 
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AN ANALYSIS AND EVALUATION OF THE 
UNIVERSITY OF TEXAS PROGRAM OF 
STRING TEACHER PREPARATION 


(L. C. Card No. Mic 61-107) 


Frank McClung Crockett, Jr., Ed.D. 
University of Illinois, 1960 


The purpose of this study was to analyze and evaluate 
the University of Texas Program of String Teacher Prepa- 
ration. The study covered the period 1948-1958. It was 
anticipated that the data obtained would have implications 
for the Texas Program and for string teacher preparation 
in general. 

The method of procedure included: observation of the 
Program; personal interviews; correspondence; examina- 
tion of files and records of the Program; and the construc- 
tion of three sets of questionnaires used to obtain informa- 
tion from and opinions of Department of Music faculty, 
string specialist and non-string specialist graduates of the 
Program, Evaluation was based on (1) the Program’s ob- 
jectives, and (2) criteria developed by the writer. 

Primary emphasis of the Program was found to be on 
the recruitment and preparation of string specialists as 
teachers; however, non-string performers are required 
to take string methods classes. Teaching assistantships 
are available for graduate and undergraduate string spe- 
cialists who enter the Program. To provide practical ex- 
periences and concepts of effective string teaching, as 
well as to develop young string players in the community, 
the Junior String Project is maintained. The Project, 
which annually enrolls approximately 150 pre-college-age 
students for free class instruction on instruments fur- 
nished by the University, has in its curriculum: string and 
theory classes at all levels of advancement; elementary, 
intermediate, and advanced orchestras; ensembles; and 
youth forums. Teaching assistants, under the guidance of 
the Directors of the Program, serve as teachers, conduc- 
tors, and administrators in the Project. In addition to 
experiences as Project faculty, they have String Pedagogy, 
applied music instruction, University Symphony member- 
ship, and performance opportunities. 

Sixty-seven per cent of the string specialist graduates 
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were teaching strings in 1958; only five per cent of the 
non-string specialists were teaching strings. 

Faculty and string specialist graduates considered the 
Program to be highly effective in most respects; a ma- 
jority thought that the Program should continue in the di- 
rection it has taken during the past ten years or have minor 
revisions only. Non-string specialists did not feel that one 
or two years of string methods had adequately prepared 
them to teach strings, but considered them effective as a 
means of gaining appreciation for strings. 

Implications of the study for the University of Texas 
Program included the following: (1) the results and effec- 
tiveness of the Program justify its continuation and expan- 
sion; (2) efforts should be made to allay negative attitudes 
teacher trainees have toward public school teaching; 

(3) assistants should be selected primarily on the basis of 

interest in and potential in the teaching field; (4) the Pro- 

gram should be more widely publicized; (5) music depart- 

ment faculty should be involved to a greater extent; 

(6) there is a need for improved communication and under- 
standing between the Program and Austin Public Schools. 

Among the implications for string teacher preparation 
in general are: (1) administrative initiative and support, 
qualified pedagogical and musical leadership, and pur- 
poseful planning are essential to productive string teacher 
preparation programs; (2) development and maintenance of 
laboratory groups such as the Junior String Project and 
the use of the teaching assistant plan, as practiced at the 
University of Texas, are practical possibilities for other 
colleges and universities; (3) extensive evaluative study of 
present practices in string teacher preparation is needed 
with particular emphasis on investigating the actual results 
of string methods classes for non-string players; (4) string 
teacher preparation programs should be under the direc- 
tion of dedicated teacher-artists who are concerned about 


and equipped to teach string students at all levels of ad- 
vancement; (5) acute needs in the string field justify an 
“over-emphasis” on strings by teacher preparation insti- 
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THE PIANO MUSIC OF 
LOUIS MOREAU GOTTSCHALK (1829-1869) 


(L. C. Card No. Mic 61-317) 


John Godfrey Doyle, Ph.D. 
New York University, 1960 


The principal purposes of this dissertation were to 
identify melodic and rhythmic characteristics of Louisiana 
Creole and Latin American folk music in the piano compo- 
sitions of Louis Moreau Gottschalk, American composer 
(1829-1869), and to compile a Thematic Index to his pub- 
lished compositions, most of which are out of print. A bio- 
graphical sketch, revealing the musical life of the United 
States of Gottschalk’s era, and a study of the principal 
characteristics of Gottschalk’s musical style were sec- 
ondary problems. 

The first American composer and pianist to gain inter- 
national recognition, Gottschalk’s music is now forgotten. 
His importance lies in the fact that he was the first Amer- 
ican nationalist composer to use folk songs and rhythms of 
the Americas in many of his compositions. 





The biographical sketch was compiled from primary 
sources, Secondary sources were utilized only when the 
former were ambiguous. The biographical sketch is as 
factual as possible. 

The Thematic Index was compiled from collections of 
Gottschalk’s music in the Sibley Library, Rochester; the 
New York Public Library; The Library of Congress; the 
Biblioteca Nacional, Rio de Janeiro; and private sources. 
Data on title, opus, date of composition and publication, 
edition, location, and the introductory measures of each 
composition are included. The Thematic Index, arranged 
in alphabetical order by title and arbitrarily numbered, 
comprises one hundred and five compositions. 

The determination of the stylistic characteristics of 
Gottschalk’s piano compositions was based upon analyses 
of harmony, tonality and key relationship, keyboard figu- 
ration, and form. The harmonic analysis consisted of a 
count of chord frequencies and progressions in a limited 
sample in order to establish the composer’s customary 
harmonic idiom, and a study of more unusual chords and 
modulatory techniques found in all the compositions. The 
most significant facts determined by the harmonic analysis 
are the frequency of occurrence of third-relationships of 
root movements and the striking chromaticism observed 
in a few compositions. 

Gottschalk’s virtuosity is manifested by the prevalence 
of octaves, interlocking figures, trills, brilliant passages, 
and double notes. He overemphasized the use of the ex- 
treme upper register of the piano and often indulged in 
saccharine tremolo effects. His keyboard figurations are 
pianistic and lie well under the hands. 

No significant contribution to form was made by 
Gottschalk. The ternary, binary, and rondo forms are 
used in most of his compositions, which are character 
pieces of exotic titles and varying moods, typical of his 
era. 

Among Gottschalk’s compositions which have best sur- 
vived are those based on Louisiana Creole and Latin 
American songs and rhythms. This investigation led to 
the discovery of the use of such folk themes in a few com- 
positions: Le Mancenillier, La Jota aragonesa, Souvenir 
de Porto Rico, and El Cocoye. In certain compositions in 
which folk song materials were previously known to be 
present, in Bamboula, Le Bananier, La Savane, Berceuse, 
The Banjo, Le Cri de delivrance, L’ Union, Columbia, and. 
Souvenirs d’Andalousie, the original sources were traced 
and compared with Gottschalk’s compositions. 

Many of Gottschalk’s compositions are so melodically 
and rhythmically characteristic of folk materials that their 
authenticity appears genuine. Because of the scarcity of 
reliable published research on Latin American folk music, 
conclusions as to the origin of certain compositions, Danza 
and Souvenir de la Havane, could not be established. In 
addition, Gottschalk wrote many original compositions in 
the Latin American idiom which are completely charac- 
teristic of the style of these countries. 
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THE DEVELOPMENT OF THE 
ETUDE FOR PIANOFORTE 


(L. C. Card No. Mic 60-6546) 


Peter Felix Ganz, Ph.D. 
Northwestern University, 1960 


This study attempts to investigate the etude for piano- 
forte in regard to its origin, form, content, and subsequent 
changes and development. 

The etude belongs to the category of “Instructive 
Pieces” which also include exercises and methods. It de- 
veloped out of an amalgamation of elements found in eight- 
eenth céntury toccatas, preludes, variations, Handsttcke, 
and keyboard methods and provided new literature for the 
pianoforte which, by 1800, had replaced both clavichord 
and harpsichord. 

The term etude, in its musical connotation, was first 
used in 1799. Shortly thereafter it was generally applied 
either to individual compositions in a collection of instruc- 
tive content or to the entire collection, in which case the 
individual pieces were named exercice or caprice. Since 
composers, publishers, and lexicographers of that time 
used the term etude in diverse and even contradictory 
ways -- and in indiscriminate interchange with lecon, 
Handstiick, exercice, etc. --, the first task of the study 
consisted in establishing an accurate terminology which 
classified instructive pieces according to their character 
and components. Etude is defined as a complete composi- 
tion with pedagogic intent and content that features at least 
one consistently recurring problem of physiological, tech- 
nical, or musical difficulty which requires of the player not 
only mechanical application, but proper study and inter- 
pretation as well. 

Teachers at the Paris Conservatoire contributed many 
early etude collections; but none was for pianoforte. The 
first true etude work for pianoforte, now known as the 84 
Etudes, was published by Cramer in 1803 or 1804, although 
several collections of piano pieces which included etude in 
their titles preceded it. Cramer’s work, together with 
Clementi’s Gradus ad Parnassum, has remained one of the 
standard etude collections. 

Increased pianistic facility and the desire for romantic 
sentiment soon brought about an assimilation of the etude 
to the characteristic piano piece, which at times makes a 
differentiation between the two types impossible. Ludwig 
Berger, one of a large group of successful Clementi pupils, 
pioneered in the musicianly aspect of etude writing while 
Hummel and Kalkbrenner laid the foundations of what was 
later to be known as the virtuoso etude. 

After 1820 the quantitative production of etudes took on 
frightening proportions; simultaneously a definite cleavage 
in etude writing became evident. Piano pedagogues, such 
as Czerny, Bertini, or Kohler composed etudes which be- 
long to the category of school etudes predominantly; 
Moscheles, Thalberg, Henselt, Alkan, and other virtuosos 
composed etudes for their own use in public concerts and 
stressed, depending on their ability, dazzling technique or in- 
timate musicianship. The shallow but brilliant concert etude 
which debased piano composition to the level of bravura 
stunts was prevalent, however, until Chopin, Schumann, and 
Liszt ennobled it by creating the musical virtuoso etude, a 
composition with greatest technical difficulties and beauty. 

With Liszt, who drew from the piano everything but 




















considered virtuosity only a means to a fuller realization 
of his art and not an end in itself, the development of the 
etude ends. Since Liszt the etude has principally served a 
performer as a stepping-stone to the style and the tech- 
nical particularities encountered in a certain composer’s 
other piano works. 

About ninety short musical excerpts from representa- 
tive works illustrate the different types and the develop- 
ment of the etude. A Music Bibliography contains an in- 
itial compilation of all piano etude works written between 
1800 and 1958 which merit their inclusion according to the 
definition of the term etude. Primary sources were the 
etudes themselves, whenever possible in original editions. 
Secondary sources were music dictionaries from 1750 to 
the present, piano handbooks and guide books, publishers’ 
catalogues, and contemporary reviews of etude works in 
German, Austrian, French, and British music periodicals. 

Microfilm $5.50; Xerox $19.35. 430 pages. 


CONCERTO FOR PIANO AND ORCHESTRA 
(L. C. Card No. Mic 60-5501) 


Roy Henry Johnson, D.Mus. 
The Florida State University, 1960 


The external structure of this concerto comprises 
three movements which are so interconnected as to become 
one large continuous form. The three movements conform 
to the established general design of the classic concerto. 
Joining them together, however, permits shorter individual 
movements resulting in an over-all duration of approxi- 
mately eighteen minutes, a reasonably acceptable length in 
respect to the time limitations of contemporary orchestras 
in preparing modern works for performance. 

The first movement, allegro moderato, exhibits a modi- 
fied sonata form employing two contrasting subjects which 
are extensively developed in the exposition section. Ashort 
middle section, using material based on the first subject, 
serves as a transition to the recapitulation. The third 
section is shortened by the omission of the second subject 
and leads directly into the second movement. The second 
movement, andante larghetto, corresponds in general to 
the classic rondo with the theme varied as it returns. The 
third movement, allegro con spirito, is intended to serve 
as a brilliant finale, featuring the most virtuoso passages 
for the soloist. This movement also resembles a modified 
sonata form, and is intended to fortify the unity of the en- 
tire work by recalling ideas from the first movement in 
the development section and in the coda. 

The tonal resources are highly chromatic throughout, 
although tonal relationships, in the neo-classical sense, 
are observed as a structural principle of composition. The 
treatment of the musical ideas is intended to be readily 
intelligible to the average concert audience. 

The concerto is scored for an orchestra of average size 
which includes the following instruments: one piccolo, two 
flutes, two oboes, two clarinets in b-flat, two bassoons, 
four horns, two trumpets in b-flat, two tenor trombones, 
one bass trombone, one tuba, three timpani, bass drum, 
suspended cymbal, solo piano, and strings. 

Microfilm $2.75; Xerox $5.40. 106 pages. 
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THE FAUST LEGEND IN MUSIC 
(L. C. Card No. Mic 60-6556) 


Rev. James William Kelly, 0.S.B., Ph.D. 
Northwestern University, 1960 


This dissertation is divided into two parts. The first 
part deals with the historical and literary development of 
the Faust legend. The second part deals with the musical 
compositions inspired by the Faust legend stressing the 
larger works such as operas and symphonies. Chapter one 
traces the origin of the legend back to the fall of man in 
the garden of Eden with the protagagonists of the story, 
man, woman and evil spirit. Chapter two shows the devel- 
opment of the legend in antiquity. After a resume of earlier 
magi such as Zoroaster, Gerbert and Michael Scot, Simon 
the magician, Cyprian of Antioch, and Theophilus of Adana 
are treated in more detail. Chapter three treats of the 
historical personage Dr. Johannes Faust, who lived in the 
sixteenth century, using historical documents and the chap- 
books of the period. Chapter four considers the literary 
treatments of the Faust story beginning with Marlowe, 
giving most attention to Goethe’s poem, but tracing the rise 
of the humorous elements in the story as well as briefly 
mentioning later treatments including the one by Jack 
Kerouac. Chapter five discusses the question of the im- 
pact of Christianity in Faust. The final chapter of part one 
discusses modern man in relation to Goethe’s Faust and 
Spengler’s Decline of the West. 

Chapter seven is concerned with operatic treatments of 
the legend. Many follow Goethe’s Part I; some, like Boito, 
try to make a synthesis of the whole of Goethe’s Faust; 
some, like Busoni and Reuter, prefer to use the old puppet 
plays as the basis for their operas. There is a listing of 
the number of instances where Goethe calls for music in 
his play. Besides the composers mentioned the operas by 
Spohr, Bertin, Gounod, Kistler, and Brueggemann, the one 
act operas by Boulanger and Delvincourt are also discussed. 
Chapter eight deals with the larger choral works. A com- 
parison is made between Berlioz’ early Huits Scenes de 
Faust, op. 1 and his mature masterpiece La Damnation de 
Faust, op. 24. Works by Schumann, Mendelssohn, Litolff, 
Berger, and Stieber, are also discussed. Chapter nine is 
concerned with the Faust Symphony by Liszt and the second 
movement of Mahler’s Eighth Symphony. Chapter ten con- 
siders briefly other types of compositions inspired by the 
legend including orchestral compositions, stage music and 
songs. A copy of a puppet play hand bill is found in the 
appendix. The lengthy critical bibliography is followed by 
a rather complete music list of all types of compositions 
on the Faust theme. Details of performance and publisher 
are included where available as well as the sources of 
scores used by the author. 

Microfilm $2.95; Xerox $10.35. 227 pages. 




















THE COUNTER-REFORMATION AND 
THE SACRED MUSIC OF 
VINCENZO RUFFO [with] PART TWO: 
MUSICAL EXAMPLES. 


(L. C. Card No. Mic 60-5019) 


Lewis Henry Lockwood, Ph.D. 
Princeton University, 1960 


Vincenzo Ruffo (born Verona, c. 1510; died Sacile, 
1587) was a prominent composer and choirmaster in 
northern Italy during the period 1540-1585. In the ’40’s 
and ’50’s he established himself as a prolific madrigalist; 
beginning in the ’60’s he devoted himself entirely to sacred 
music, and in a number of later published collections he 
claimed to have satisfied the demand of the church for 
“intelligible” sacred music. Both his earlier and later 
sacred compositions are studied, in relation to works by 
contemporaries, in order to determine the principal char- 
acteristics of his style over almost fifty years of develop- 
ment, and to determine the validity of his claims for his 
later works. 

Chapter One provides an account of Ruffo’s life based 
both on previous studies and on hitherto unpublished ma- 
terial; it examines his early years at Verona and Milan, 
his relation to the Veronese Accademia Filarmonica, and 
his later career as choirmaster at Verona, Milan, Pistoia, 
and Sacile. The principal documents bearing on his life 
are included, 

Chapter Two examines the problems surrounding the 
“reform of sacred music” as an issue stated at the Council 
of Trent in 1562 and acted upon by Catholic leaders and 
musicians in the last third of the century. Particularly 
stressed are the activities of Ruffo’s mentor, Cardinal 
Carlo Borromeo (1538-1584), Archbishop of Milan. Bor- 
romeo’s investigation of “intelligible” sacred music at 
Rome (1562-1565) is studied both in the light of established 
evidence and of documents hitherto unknown to music his- 
torians; the new source material establishes Ruffo’s ear- 
liest connection with Borromeo and clarifies the circum- 
stances that led to his first “intelligible” masses. 
Borromeo’s later campaign for civil and liturgical reform 
at Milan (1565-1584) is examined, with emphasis on his 
views concerning sacred polyphony. Established, too, is 
the chronology of Ruffo’s later sacred music and its broad 
relation to Borromeo’s aims. 

Chapter Three examines Ruffo’s masses, published be- 
tween 1542 and 1592; Chapter Four studies his motets, 
psalms, and other sacred music. It is found that his ear- 
lier masses and motets belong to the polyphonic tradition 
that had stemmed from Josquin, and that his later works, 
particularly the masses, exhibit a drastic reduction of 
complexities in favor of a simple, homophonic style. His 
masses (both parodies and arbitrarily organized composi- 
tions) are analyzed and compared to relevant settings by 
Jaquet da Mantua, Morales, Palestrina, Animuccia, and 
de Monte. Intensive and comparative study is made of his 
choice of models, treatment and distribution of borrowed 
material, length and organization of masses, and changing 
methods of reflecting text-design in his musical settings. 
His smaller sacred compositions, especially the motets, 
are studied from the standpoint of their stylistic develop- 
ment and their relation to liturgical antecedents. 

A concluding summary surveys Ruffo’s position among 
his contemporaries and pupils. Appendices provide data 
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concerning Ruffo’s masses, a complete bibliography of 
his sacred music, and an alphabetic] index of his 
motets. Microfilm $6.10; Xerox $21.60. 478 pages. 


MUSIC IN MORMON CULTURE, 1830-1876. 
(L. C. Card No. Mic 60-6576) 


William Earl Purdy, Ph.D. 
Northwestern University, 1960 


This study was undertaken to determine whether or not 
distinctive elements arose early in Mormon music and to 
determine how music functioned within the framework of 
Mormon society. The term Culture included the social, 
intellectual, and religious framework of Mormon society; 
the term Music included its creative, applied, and functional 
aspects. 

Music education.--Music instruction in Kirtland, Ohio, 
in 1837 at the School of the Prophets, was followed by ef- 
forts at the University of the City of Nauvoo, Illinois, in 
1842 to train singers and singing teachers and to stand- 
ardize music instruction in the city. After 1851 profes- 
sional musicians emerged in Utah to establish private and 
class instruction. Singing schools began in 1852 and 
spread throughout the territory. By 1870 the University of 
Deseret offered instruction to teacher trainees, and music 
was in the curriculum of many schools. John E. Tullidge, 
music educator and critic, guided and encouraged the mu- 
sicians of the territory. 

Music in the theater.--Theater arts and music were 
complementary activities in Mormon society. Music was 
included in most theatrical entertainments, and concerts 
were given in theaters. Theaters in Nauvoo and Salt Lake 
City had orchestras; the better instrumentalists and vo- 
calists performed frequently in the theater. Widely organ- 
ized theater groups in the settlements imitated the theater 
in Salt Lake City. Local musicians wrote incidental music 
for plays and some original dance music used in the theater. 

Bands.--Bands were organized for military purposes, 
but served in community functions as well. The Nauvoo 
Brass Band was organized in 1842. It played a distin- 
guished role in Nauvoo, in the westward trek, and in Salt 
Lake City. There, it furnished leadership for other bands. 
At least eighty bands were organized during the period. 
Repertoire included arrangements of patriotic airs, hymn 
tunes, well-loved secular melodies, and a few commer- 
cially printed marches. A number of compositions by 
Mormon composers were also used, but none of them has 
been preserved. 

Mormon songs.--Three classes of songs of Mormon in- 
spiration were studied: folk songs, songs which did not 
enjoy oral perpetuation, and hymns. Examples of all 
classes are included in the study. An extensive literature 
of the first two classes was developed during the period, 
using tunes borrowed primarily from easily accessible 
music such as traditional folk songs, popular songs, theater 
and minstrel songs, Civil War songs, and fiddle tunes. 
These songs faithfully reflect the various facets of Mormon 
life. 

Hymns and religious songs.--The Mormons used a 
great many contrafactured hymns and religious songs, a 
few hymns with native settings, and many well-loved hymns 

















from Protestant literature. Tunes for contrafactured 
hymns were primarily from Protestant hymnody; tunes 
for religious songs were from sources similar to those of 
the folk songs. The style of original hymn settings re- 
sembles that of the settings of Lowell Mason, Thomas 
Hastings, and William B. Bradbury. The Mormon hymn 
also reflects the various facets of Mormon belief and 
history. 

Conclusions.--There is little about the technical as- 
pects of Mormon music which distinguishes it from the 
music enjoyed by the folk in America or Great Britain 
during the period of this study. The distinctive elements 
of Mormon music lie in its applied and functional aspects. 
The rapid expansion of music organizations and facilities, 
the comprehensive manner in which Mormon songs reveal 
the culture of a single group of people, and the effective - 
ness of the use of songs to further Mormon ends distin- 
guish Mormon music from that of other groups in America. 

Microfilm $4.90; Xerox $17.35. 384 pages. 





A COMPARISON OF THE COMPETENCIES 
NECESSARY TO TEACH ELEMENTARY 
GENERAL MUSIC EDUCATION AND 
THE MEASURED COMPETENCIES OF 
ELEMENTARY CLASSROOM TEACHERS 


(L. C. Card No. Mic 61-843) 


Robert Franklin Shambaugh, Ed.D. 
University of Colorado, 1960 


Supervisors: Professor H. H. Mills and 
Associate Professor William N. Reeves 


The purpose of this study was to determine (1) what 
musical competencies were necessary to teach effectively 
the elementary general music education program of the 
Fort Wayne Community Schools, Fort Wayne, Indiana, and 
(2) to what extent the Fort Wayne K-3 teachers possessed 
these competencies. It appeared that the answers to these 
questions might have significance in the areas of: (1) cur- 
riculum revision, (2) in-service education, (3) teacher 
selection, (4) supervisory practices, and (5) supplemen- 
tary music supervisory services. 

The teacher competencies were obtained by analyzing 
the K-3 objectives of the Fort Wayne course of study, 
which were listed under six major areas, namely; singing, 
reading readiness, rhythmic, listening, instrumental, and 
creative activities. The extent to which the teachers pos- 
sessed the competencies was determined by obtaining an- 
swers to the three following questions. To what extent do 
the teachers possess: (1) a concept of superior teaching 
procedures, (2) adequate musical knowledge, understanding, 
and skill, and (3) a desirable attitude toward the recom- 
mended competencies? The answers to these three ques- 
tions were acquired by comparing the ratings of a sample 
of fifty-seven teachers and a jury of three elementary 
music experts on three investigative instruments. The in- 
struments were a rating scale for tape-recorded examples 
of music teaching, an observer check-list, and a teacher 
opinionaire. Fisher t-scores were then derived from 
comparisons of the mean ratings of the teachers with the 
mean ratings of the experts. The observer check-list and 
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the opinionaire contained forty-two recommended musical 
competencies. Due to the absence of the visual aspect, 
only twenty-eight of the forty-two competencies were in- 
cluded on the tape recording. Findings were grouped under 
four categories: (1) Comparison of teachers’ and experts’ 
ratings of elementary music teaching competencies by 
major areas, (2) Comparison of teachers’ and experts’ 
ratings for each elementary music teaching competency in 
each major area, (3) Comparison of ratings of teachers 
from separate grades, K-3, with ratings of experts of ele- 
mentary music teaching competencies by major areas, 
and (4) Comparison of ratings of teachers from separate 
grades, K-3, with ratings of experts for each elementary 
music teaching competency in each major area. 

Findings of the study indicate that there was no signifi- 
cant difference between the teachers’ and experts’ mean 
ratings of the tape recording. Similar results were ob- 
tained when the ratings from the opinionaire were com- 
pared. However, several of the opinionaire t-scores for 
competencies in the areas of rhythmic, instrumental, and 
creative activities were statistically significant. All the 
t-scores from the observer check-list were statistically 
significant and ranged from slightly above the level of con- 
fidence to infinity. 

From the findings it was concluded that the teachers 
(1) were able to recognize superior teaching as demon- 
strated on tape recordings, (2) were of the opinion that the 
competencies were important for successful teaching, and 
(3) possessed to a very limited degree most of the com- 
petencies. The findings also indicated that the third grade 
teachers, in general, possessed the competencies to a 
greater degree than the other teachers investigated. 
Ranking behind the third grade teachers, were the teachers 
of first grade, kindergarten, and second grade. Finally, 
competencies in the areas of rhythmic, instrumental, and 
creative activities seemed to be the weakest for all the 
teachers, and singing, reading readiness, and listening ac- 
tivities competencies seemed to be the strongest. 

Microfilm $3.40; Xerox $11.95. 263 pages. 


TEXT UNDERLAY IN THE MASS 
ORDINARY OF DUFAY AND SOME 
OF HIS CONTEMPORARIES 


(L. C. Card No. Mic 60-6584) 


Leon Jacques Villard, Ph.D. 
Northwestern University, 1960 


Supervisor: Dr. John F. Ohl 


Exact note to syllable assignments in the music of the 
polyphonic Mass Ordinary of the fifteenth century have 
remained perplexingly unknown to the modern transcriber. 
The apparently haphazard underlay which manifests itself 
in the sources has led many editors and historians to 
blame the problem on scribal carelessness and indiffer- 
ence and to conclude that in the fifteenth century the text 
was relegated to secondary importance. Others have sug- 
gested that correct underlay procedures were well known 
to trained fifteenth century singers who needed very little 
help from the copyist. No record seems to have survived 
of the rules which singers followed to effect an acceptable 





setting of text to music. Fifteenth century theorists are 
mute on this subject. Many sixteenth century theorists 
speak of correct underlay practices for their own time, 
but their writings are colored by revival of ancient stand- 
ards of text accent and meter which remained forgotten to 
the earlier composers, and these writings are therefore 
not valid for text treatment as practiced by fifteenth cen- 
tury composers. 

The purpose of this study has been to formulate princi- 
ples, through analysis of the music, which can be used as 
guides in underlaying text of the Mass Ordinary of the fif- 
teenth century. In order to arrive at an underlay as au- 
thentic to fifteenth century performance practice as pos- 
sible, every effort has been made to avoid the influence of 
musical developments since that time. Investigation has 
centered around Mass movements contained in three manu- 
scripts which stand out as authoritative representatives of 
the period of early choral polyphony, namely, Ms Bologna 
Liceo Musicale, Q 15 (olim 37); Ms Aosta Seminary Li- 
brary without shelf number; and Ms Oxford, Bodleian 
Library, Canonici misc. 213. The Gloria movement has 
received the most detailed examination because its com- 
bination of syllabic and melismatic passages lends itself 
best for formulation of principles which, in turn, can be 
applied to the underlay of all movements, 

Certain factors which affect text underlay in the sources 
are discussed in sections which deal with scribal accuracy, 
the juxtasyllabic style, textless portions, and the effect of 
creativity. The section dealing with scribal accuracy 
points up ways to recognize when a scribe’s work is ac- 
curate and when accuracy has been sacrificed for a cause. 
The juxtasyllabic style describes the characteristic 
manner in which word syllables are not sung simultane- 
ously in all voices but (except in strictly chordal passages) 
are sounded in close juxtaposition. The controversy which 
still exists regarding whether textless portions are to be 
played or sung is touched upon, as is the difficulty of rele- 
gating creative work to analyzation or a system of pre- 
determined principles. 

Guiding principles for text underlay are suggested 
which appear to be inherent in the mensural notation of the 
period, They are discussed under the following headings: 
the melodic and textual phrase; ligatures; repeated notes; 
the punctus additionis; minim melismas; syncope figura- 
tions; perfections; the final note of a musical phrase and 
its significance; and the penultimate syllable. A chapter 
is devoted to the effect of imitation on the proposed guiding 
principles of text underlay. 

The regulated assignment of notes to the penultimate 
syllable is regarded as the most significant of the proposed 
guiding principles. Through this means a system is evi- 
dent by which fifteenth century singers might have under- 
laid text with little help from the copyist. What has been 
considered scribal haphazardness often is revealed to be 
precise underlay in accordance with the regulated penulti- 
mate and antepenultimate syllables of words and word- 
phrases. Microfilm $2.75; Xerox $8.60. 190 pages. 
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DISSONANCE TREATMENT IN THE 
INSTRUMENTAL MUSIC OF SAMUEL BARBER 


(L. C. Card No. Mic 60-6586) 


Lawrence Samuel Wathen, Ph.D. 
Northwestern University, 1960 


Supervisor: Arrand Parsons 


This study of dissonance treatment in the instrumental 
music of Samuel Barber is an attempt to determine the 
circumstances under which dissonance occurs in his music. 
The selected music includes all of Barber’s published in- 
strumental music from Opus 1 through Opus 31 (dated 
1957). The problem of this survey is to define the com- 
poser’s employment of dissonance as a characteristic of 
his style or technique. 

Barber treats all intervals not contained in the common 
chord as dissonant, that is, all intervals except the major 
third, minor third, perfect fifth and their inversions. 
Therefore, dissonance is defined as the occurrence of any 
interval foreign to the common chord, that is, nonharmonic 
in relation to the major (or minor) chord. 

The study is organized into two major parts. The first 
part is concerned with contrapuntal dissonance and the 
second with harmonic dissonance. The chapter on contra- 
puntal dissonance includes those dissonances which are not 
treated as a part of a harmonic formation, that is, non- 
harmonic tones. The chapter on harmonic dissonance dis- 


cusses those dissonances which are factors in the forma- 
tion of chords and are so treated. 

The observations of this study are based on a careful 
analysis of the music from a melodic and harmonic view- 
point. The occurrences of all the dissonances were lo- 


cated and classified within designated categories deter- 
mined by the definition of the kinds of treatment found in 
the music itself. The treatments within each category were 
then examined to determine the characteristics of each in 
order to select examples from the music to demonstrate 
the typical treatment which each defined dissonance re- 
ceives. 

Frequency ratios in the discussion of contrapuntal dis- 
sonance are used only to show the comparative significance 
of each kind of dissonance treatment in relation to the other 
categories and also in relation to all the categories col- 
lectively considered. 

In the analysis of the harmonic dissonances, no fre- 
quency counts were made. These dissonances are classi- 
fied by the structure of their various formations and an 
estimate made by observation of their importance as a 
means of dissonance treatment from the uses of each gen- 
eral type, and the extent of their use throughout the com- 
positions studied. 

An illustration of each typical occurrence of dissonance 
is given within each section. These examples extracted 
from the music are condensed in as complete a manner as 
the practical limitations imposed by their inclusion in the 
study allow. 

The main body of the study is concerned with the two 
aspects of dissonance in Barber’s music, namely, contra- 
puntal and harmonic dissonance. Observations and infer- 
ences are made in reference to each general kind of treat- 
ment separately in the chapter summaries. In considering 
the composer’s dissonance treatment in its entirety, certain 
characteristics common to both contrapuntal and harmonic 
dissonance are in evidence. 





Barber establishes the standard for regularity in the 
treatment of dissonance by his more frequent employment 
of both the nonharmonic tones and the dissonant chords in 
a regular manner. Departures from this established regu- 
larity occur with a sufficient frequency to regard the irre- 
gular treatment of dissonance in both its aspects as an 
important characteristic of the composer’s technique. 

Barber’s technique seems to embrace dissonance as a 
norm. This supposition follows from the consistent recur- 
rence of dissonant chords singly and consecutively through- 
out all his instrumental pieces. 

The dissonance treatment in the music of Barber has 
its foundation in established regularity. The irregular 
modifications of the defined essentials of each kind of 
treatment proceed from this established regularity. 
Samuel Barber is not arbitrary in the treatment of dis- 
sonance in his instrumental music; his technique is well 
defined. Microfilm $2.75; Xerox $7.00. 147 pages. 


LUTHERAN CHURCH MUSIC IN AMERICA 
DURING THE EIGHTEENTH AND 
EARLY NINETEENTH CENTURIES 


(L. C. Card No. Mic 61-218) 


Edward Christopher Wolf, Ph.D. 
University of Illinois, 1960 


Although the Lutheran church has always been noted for 
singing and music, neither scholars nor musicians have 
given much attention to the musical practices of Lutheran 
churches in America during the eighteenth and early nine- 
teenth centuries. There has always been a tacit assump- 
tion that before the middle of the nineteenth century con- 
ditions were too primitive for music to develop in these 
churches. However, further investigation shows that 
music did play an active role in early American Lutheran 
life. Thanks both to a strong system of parochial schools, 
which trained students to sing and to read music, and toa 
full acceptance of music as a worthy handmaid of theology, 
the larger Lutheran congregations maintained active mus- 
ical programs involving both children and adults, and 
sometimes calling upon instrumentalists in addition to the 
organist to support the singing, especially for special 
services such as dedications or the festivals of Christmas 
and Easter. Lutheran congregations strived to put hymn- 
books into the hands of every adult worshiper, rather than 
relying upon the practice of lining out the hymns. Conse- 
quently, the entire congregation was expected not only to 
sing the melody, but if possible to sing in harmony, fol- 
lowing the example of the choir. It was also common 
practice for two sections of the congregation, or the con- 
gregation and choir, to sing antiphonally, often arranging 
the verses so as to form a type of question and answer. 

One of the most interesting aspects of Lutheran ac- 
tivity concerned the special musical services which were 
arranged for important church festivals. Pastors fre- 
quently wrote hymn, anthem, and cantata texts for these 
occasions, usually adapting the words to existing music, 
though in some cases church organists appear to have 
composed original music. The Rev. Justus Henry Christian 
Helmuth (senior pastor of St. Michael’s and Zion Church, 
Philadelphia, from 1779 to 1825) was by far the most pro- 
lific of such writers, providing hymn, anthem, and cantata 
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texts for almost every major festival. These texts gener- 
ally were printed in the form of pamphlets which were dis- 
tributed to the congregation so that everyone could both 
follow and participate in the musical portions of the 
service. Although these pamphlets do not contain actual 
musical notation, it is possible to derive considerable in- 
formation regarding the performances from the arrange- 
ment of the texts and from the instructions which the 
pamphlets contain. 

Unlike some of the German sects that tended to be iso- 
lated from society as a whole, the German Lutherans took 
an active part in community affairs. This was especially 
true of Zion Church, Philadelphia, which at various times 
served as the semi-official house of worship for the United 
States Government. Zion’s prominence was further en- 
hanced by a good adult choir, various children’s choirs, 
and the fact that for several years the congregation owned 





the largest organ in Philadelphia and probably in the entire 
United States. David Tannenberg, a Moravian, built both 
this instrument and several others for Lutheran churches 
in Pennsylvania and neighboring states. 

Even the smaller, rural churches tended to place con- 
siderable emphasis upon music and singing. As early as 
1739 the Salzburg settlement at Ebenezer, Georgia, organ- 
ized a choir for singing chorales in four-part harmony. 

A similar recognition of the value of music as an aid to 
worship was true of small Lutheran congregations in all 
parts of America. While these smaller churches can not 
point to outstanding individual musical accomplishments 
comparable to those of the Philadelphia congregation, 
when taken collectively they undoubtedly had an important 
influence upon the development of early American attitudes 
toward music. 

Microfilm $6.05; Xerox $21.40. 473 pages. 
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A PHARMACOLOGIC STUDY OF 
ANTICHOLINERGIC AND MONOAMINE 
OXIDASE INHIBITOR DRUGS 
IN DOGS AND SWINE 


(L. C. Card No. Mic 61-150) 


William George Huber, Ph.D. 
University of Illinois, 1960 


Two groups of drugs, the anticholinergic agents and the 
monoamine oxidase inhibitors, have been investigated for 
possible clinical application and to obtain information con- 
cerning nervous system mechanisms. Newer anticho- 
linergic drugs have been synthesized in an effort to 
increase antisecretory efficacy and decrease undesir- 
able effects. The demonstration that monoamine oxidase 
inhibitors increased the brain amine content led the way to 
the possible connection between enzyme inhibition and be- 
havior. 

The effects of combined administration of anticho- 
linergic and monoamine oxidase inhibitor drugs on cardio- 
vascular reflexes and respiration were determined in 
anesthetized and unanesthetized dogs and swine. The 
anticholinergic and monoamine oxidase inhibitor combina- 
tions studied were: 1) oxyphencyclimine (1-methyl-1, 4, 5, 
6-tetrahydro-2 -pyrimidylmethyl-alpha -cyclohexylphenyl- 
glycolate hydrochloride) and nialamide (1-(2-[benzylcar - 
bonyllethyl-2-isonicotinoyl hydrazine), and 2) SKF 5515 
(9-methyl-3-oxo-9-azabicyclo-|3.3.1]-nonan-7yl benzilate 
maleate) and tranylcypromine (trans-d 1-2-phenylcyclo- 
propylamine). 

The investigation was conducted in four major parts: 

Part I: The determination of mean arterial pressure 
and respiration rates in anesthetized dogs which received 
the primary experimental treatments. 

Part II: The determination of systolic and diastolic 
blood pressure, heart rate and electrocardiograms in un- 





anesthetized dogs administered the primary experimental 
treatments. 

Part III: The determination of mean arterial pressure 
and respiration rates in unanesthetized swine given the 
primary experimental treatments. 

Part IV: Experiments in anesthetized dogs in which ob- 
servations were conducted for ganglionic action, peripheral 
sympathetic action, peripheral parasympathetic action, 
peripheral vagal stimulation response and central action. 

The anticholinergic monoamine oxidase inhibitor com- 
bination of oxphencyclimine and nialamide produced hypo- 
tension when administered to anesthetized and unanesthe- 
tized dogs and swine. A dose-effect relationship was 
observed when this combination was administered in doses 
ranging from 0.01 to 20.0 mgm./kg. each. 

The anticholinergic monoamine oxidase inhibitor com- 
bination of SKF 5515 and tranylcypromine produced hyper- 
tension when administered to anesthetized and unanesthe- 
tized dogs and swine. The degree and duration of the 
hypertension appeared to be a primary effect of tranylcy- 
promine. Repeat intravenous administration of 0.5 
mgm./kg. or more of this combination produced tachyphyl- 
axis usually marked by a fall in mean arterial pressure. 
A dose-effect relationship was observed when the SKF 5515 
tranylcypromine combination was administered in doses 
ranging from .01 to 1.00 mgm./kg. each. 

Neither of the anticholinergic monoamine oxidase in- 
hibitor combinations induced changes in the respiration 
rates fifteen minutes after the completion of intravenous 
administration. 

The administration of the SKF 5515-tranylcypromine 
combination to pentobarbital anesthetized dogs pretreated 
with atropine and dibenzyline failed to incite its usual 
pressor response. It was concluded that the pressor re- 
sponse was peripheral and mainly of a sympathomimetic 
nature. 

The oxyphencyclimine-nialamide anticholinergic 
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monoamine oxidase inhibitor combination appeared to 
act on two sites in producing its effects on mean ar- 
terial pressure, the post-ganglionic cholinergic ends and 
centrally on the brain. Oxyphencyclimine was competi- 
tively antagonized by acetylcholine demonstrating that its 
action was reversible and occurring at the post-gangli- 
onic cholinergic nerve endings. The action of nialamide 
appeared to be central because: 1) it reduced the carotid 





occlusion pressor reflex and the pressor reflex of cen- 
tral vagal stimulation, and 2) the depressor response 
normally produced by nialamide was reduced if nialamide 
was administered to an animal pretreated with reser- 
pine. 

Possible applications of anticholinergic drugs and 
monoamine oxidase inhibitors to animal medicine were 
discussed. Microfilm $2.75; Xerox $7.00. 146 pages. 
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THE FORMAL AESTHETICS OF 
ADOLPH ZEISING 
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Clifford William Brown, Ph.D. 
Bryn Mawr College, 1960 


In one branch of formalist Aesthetics there is a belief 
inanecessary connection between determinate mathemati- 
cal properties and aesthetic response. Adolph Zeising 
(1810) asserted that the so-called golden section 
alone contains those characteristics which will at once 
satisfy mathematical theory and philosophical speculation 
on the one hand, and the practical demands of the artist and 
the percipient on the other. 

Zeising’s most comprehensive statement of this posi- 
tion is found in his Neue Lehre von den Proportionen des 
menschlichen Kérpers (Leipzig, 1854), on which this 
present essay is primarily based. 

Neue Lehre begins with an historical review of the at- 
tempts of earlier philosophers and artists to establish a 
satisfactory theory of aesthetic proportion. The writings 
of Plato, Aristotle, and Plotinus, Polycitus, Vitruvius, and 
Renaissance theorizers on the canon of human proportions, 
Hutcheson, Hogarth, Burke, Winkelmann, and the Hegelians, 
all are reviewed and judged to contain no satisfactory ex- 
planation. The philosophically based works are asserted 
to be useless for particular application, and the practical 
recipes of the artists are rejected for their concern with 
“how” at the expense of “why.” 

Having discovered no answer in history to his problem, 
Zeising develops his own system. As a Hegelian, he holds 
that beauty is the Idea manifesting itself as sensible intui- 
tion. Because beauty is neither altogether in itself nor 
altogether in another, it is a synthesis of unity and multi- 
plicity. This synthesis is best achieved in formal beauty, 
one of Zeising’s six categories of the beautiful. Within 
formal beauty, Zeising makes proportion the perfect rec- 
onciliation of the one and the many, because it combines 
inequalities in measurement with equality of relationship. 
This is shown best in the golden section, in which a quan- 
titative whole is related to the larger of its two parts as 
this larger part is to the smaller part, e.g., in integer 
terms, 55:34::34:21. 

Zeising now applies the golden section to particular 
problems in art. He offers an extensive development of a 
canon of human proportion, which is shown, to Zeising’s 
satisfaction, to be in substantial agreement with both the 














measurements of classic works of arts and the most fa- 
mous canons of earlier times. The golden section is next 
applied to natural phenomena. In this area of study, 
Zeising places particular stress on a botanical law of 
phyllotaxis. The final pages of Neue Lehre are given over 
to the golden section’s place in Greek and Gothic archi- 
tecture, and to the proportional properties of chords in 
music, 

The three middle chapters of this thesis are concerned 
with Neue Lehre itself. The main body of the text in these 
chapters is intended as a straightforward presentation of 
Zeising’s position. The footnotes to these chapters, how- 
ever, cite Zeising’s references, and also contain substan- 
tial criticism of his assumptions and conclusions. 

The final chapter of this thesis is an attempt to estab- 
lish Zeising’s place in the history of Aesthetics, and to 
evaluate the intrinsic worth of his principles. It is con- 
cluded not only that Zeising is an heir of the metaphysical 
tradition in German Aesthetics which culminated in the 
Hegelians, but also that he is a forerunner of the experi- 
mentalist school which is generally supposed to have begun 
with Fechner. Fechner’s own recognition of the critical 
importance of Zeising’s system is cited. It is also con- 
cluded in this thesis that Zeising fails to show that mathe- 
matical proportion is either a necessary or a sufficient 
cause of aesthetic response. Zeising’s assumption of an 
identity between mathematical and organic unity is re- 
jected, and his failure to demonstrate any necessary con- 
nection between mathematical properties and aesthetic 
response is indicated. 
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THE MORALLY GOOD AS 
ONTOLOGICALLY PERFECTIVE 
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St. Louis University, 1960 


To show the relation between moral and ontological 
goodness is to make evident that the morally good is onto- 
logically perfective of man, that is, that the intrinsic end 
of man is his ontological perfection. 

The first chapter shows that a being is good by pos- 
sessing an act of existing, but becomes good simpliciter 
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through activity whereby it attains its own proper perfec- 
tion and becomes like God, which is its ultimate end. 

The second chapter determines that the natural end of 
man, as that good to which he is ordered by nature, is 
happiness, which is an act of intellectual contemplation of 
God. In relation to supernatural heatitude, this natural 
felicity is imperfect, although in its own order it is an end 
to be achieved by good human action, which order is not 
destroyed but is perfected by grace. 

The third chapter explains that by his will man is made 
to love the good. The movement of the will is to the con-. 
crete good, in which appetition the ratio of good is present 
formally. Since man must determine what will give happi- 
ness, there is a certain freedom in regard to the willing of 
the ultimate end and in regard to the proximate ends of 
human nature, the bona honesta, to which he is ordered by 
nature. 

The fourth chapter examines the way in which good and 
evil are specific differences of actions as voluntary, for it 
is as voluntary that the moral good is a determinate onto- 
logical good. The morally evil act is simpliciter evil in 
the moral order, although as deficient good it has onto- 
logical goodness secundum quid. Since the moral good is 
ontologically perfective, the difference between good and 
evil is based on man’s nature as ordered to its end. 

The fifth and sixth chapters demonstrate the relation of 
the moral good to the common good. In regard to the 
common good of the political community, man’s end tran- 
scends the community of which he is a part. The moral 
good as constituting man as good simpliciter is ordered to 
God as extrinsic end and is itself an intrinsic end to which 
the good of all material beings is subordinated. The rela- 
tion of the moral good to the Separate Common Good re- 
quires that man know and love God, Being ordered to this 
end requires in the moral life that the intellect be per- 
fected by practical wisdom and the will be perfected by the 
virtue of religion, which functions as an integrating natural 
virtue. 

The conclusion shows that an act is morally good in 
which man actually orders himself to his true end. Be- 
cause of this actuality of order there is more of ontological 
being in the morally good act than in the bad action. The 
good of happiness is ultimately the good of the whole 
subject: his full self-perfection. To this extent, Thomism 
can be described as an “eudaemonistic rationalism.” 

Microfilm $3.80; Xerox $13.30. 295 pages. 














NATURE AND NATURALISM IN 
GEORGE SANTAYANA 


(L. C. Card No. Mic 61-748) 


Sister Mary Antoinette Doyle, S.L., Ph.D. 
St. Louis University, 1960 


The theories of nature in general, of human nature, and 
of will, as studied in this dissertation, illustrate the funda- 
mental axiom of George Santayana’s naturalism: nature is 
the basis of the ideal and the ideal is the development of 
nature. While admitting such categories as spirit and es- 
sence, Santayana continued to bind them to a material 
source in such a way as to remain fundamentally a materi- 
alist. As the ideal derives its meaning from its basis ina 





nature of which it is the realization, so spirit and essence 
acquire status or recognition through their development 
from or function in relation to matter. 

The axiomatic balance of nature and the ideal is sup- 
ported by Santayana’s distinctive theory of knowledge, 
which combines dogmatism with scepticism and animal 
faith with intuition. Intuition has for its object non- 
existent essences, whose appearance is given with certi- 
tude. Animal faith makes dogmatic assertions about ex- 
isting things with which the organism interacts in the 
material sphere. But only scepticism follows when the 
incarnate human spirit interprets given essences as sym- 
bols of the objects confronting the knower. 

Santayana extended the term “nature” to three levels, 
thus admitting immaterial realms within his materialistic 
system. In its proper and restricted meaning, “nature” is 
matter, the source of all power and efficacy. In the more 
comprehensive sense of all-that-exists, nature includes 
spirit, which “exists” with a derived being, totally de- 
pendent upon matter, the true existent. kssences, espe- 
cially that portion termed the realm of truth, are some- 
how brought within the larger “order of nature.” Although 
they themselves are logically independent, yet everything 
which exists necessarily exemplifies some essence. 

Man is a part of nature and in him is best seen the re- 
lation of matter and spirit. For that particular activity 
which is spirit arises only when matter has reached a 
certain degree of organization, as is found in the human 
organism. The psyche or structured body interacts mate- 
rially with the environment; spirit reflects this interac- 
tion, being thus influenced by the material world but unable 
reciprocally to influence it. 

Santayana’s theory of will is a further application of 
his general teaching on nature. “Will,” as capitalized, is 
the name for the forward tension of all matter; thus it ap- 
pears as universal Will on the general plane and as primal 
Will within the individual psychic organism. There is also 
“Will in spirit,” in the sense that spirit is a development 
from those tensions called universal and primal Will. But 
more characteristically there is conscious “will in spirit,” 
which is not Will in the primary sense, for it is merely 
reflective and its function is to understand, not to pursue 
or desire. 

With this theory of the natural-ideal balance, Santayana 
attempted to bridge the materialistic-idealistic dilemma. 
While maintaining his basic materialism, he tried to rec- 
ognize a proper but nonefficacious activity of spirit, but he 
fell heir to many difficulties. His naturalism, regardless 
of the scope it allotted to nature and the idealism of its 
terminology, could not overcome the inadequacy of a 
monism to explain reality, so long as matter remains the 
root and the ideal is but its dependent flower. 

Microfilm $4.15; Xerox $14.65. 322 pages. 
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REASON AND REFORM: 
THE TRANSFORMATION OF SOCIAL 
AND POLITICAL THEORY DURING 
THE ENGLISH REVOLUTION. 


(L. C. Card No. Mic 60-5089) 


Martin Fleisher, Ph.D. 
Columbia University, 1960 


The sixteenth century witnessed a great increase in 
productivity, an enormous liberation of human and natural 
energies, and a profound transformation of the institutions 
of Western civilization. Laboring to understand and direct 
these changes the early modern social and political re- 
formers, More and Machiavelli, developed their programs 
of social justice and political unity. Their perception of 
the rapidly changing world in which they lived was seri- 
ously limited by the concepts, borrowed from the past, 
which they employed to understand these new experiences. 
Thus what would appear at first sight to be a new departure 
by More--his break with a humanist tradition which con- 
centrated upon the character of the prince or ruler as the 
central and determinant fact of political life and therefore 
the starting point of all reform, and his emphasis on the 
importance of social institutions in the determination of 
individual conduct and the realization of desirable social 
goals--turns out to be deeply rooted in that humanist tra- 
dition which views political problems as fundamentally 
problems of individual morality. 

Similarly, the basic concepts of Machiavelli reveal his 
limitations as political thinker and political reformer. 

For Machiavelli reform is necessary because of a decline 
in virtu, but he also holds that reform can be brought about 
only through the action of virtu. He breaks through this 
circle by an appeal to that deus ex machina, the prince. 
The arch realist becomes the supreme romantic. 

In the revolutionary era of mid-seventeenth century 
England the idea of reform and with it the concept of the 
relation between theory and action undergo radical revision. 
Reformation now takes on the connotation of transforma- 
tion. A genuine change in the form of social existence is 
envisaged, involving new principles of change, and new 
concepts of social and political reason. Winstanley, Hobbes 
and Harrington take the lead in this movement. Rejecting 
nature as the source and pattern of reason, each of these 
men develops a concept of reason which is intimately re- 
lated to his political and social theory and his concept of 
political action. Thus Winstanley demonstrates that man’s 
attempt to find the fulfillment of his natural desires and 
emotions in the natural things of the world is doomed to 
failure. He works out a theory of the dialectical transcend- 
ence of the natural emotions. Both the desire for the 
pleasure which things give and its succeeding emotion, the 
desire for the possession of things themselves, are shown 
to be self-defeating and to point beyond themselves for 
their true satisfaction. It is only through the education of 
the passions in the course of their quest for a proper ob- 
ject and the actual fashioning of this proper object that 
nature is truly redeemed and transcended and not simply 
rejected, ignored, or patiently suffered for a supernatural 
hereafter. The realization of man’s natural faculties--his 
freedom--then, lies in their transcendence by means of 
the transformation of the individual psyche and the institu- 
tions of society. 

The distinction between the natural and the social do- 








mains is made by Hobbes with equal insistence but dif- 
ferent consequences. There being no order native either 
to the natural passions or natural prudence, order must be 
something which is created. By this simple assertion 
Hobbes has proclaimed the transcendent and social char- 
acter of human existence. It is reason’s very character 
as artificial and instrumental, and not natural and teleo- 
logical which makes possible its crucial role in the con- 
struction of the social world out of the material of the nat- 
ural world. Knowledge as control is a function of the 
process of reasoning. Only if man reasons will it be pos- 
sible for him to know what he does and to do what he knows. 
The non-prudential and non-natural character of reason 
is affirmed by Harrington in his concept of invention, the 
ability to discover new universal relations. Reason can 
uncover universal relations or principles in history as 
well as in nature. The fact that these principles are 
unique to the socio-historical realm establishes that realm 
as sui generis. If nature has its reason so has history. 
Insight into this reason enables man to act to reconcile the 
desirable and the necessary, the ideal and the real, and 
thus to achieve a reform which realizes freedom. 
Microfilm $4.20; Xerox $14.85. 328 pages. 
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University of Notre Dame, 1961 


Contemporary scholastics usually understand immanent 
action as the formal constituent of vital operation. On this 
view, immanent action differs essentially from transient 
action in that the former is subjected in the agent while 
the latter is subjected in the patient. Although various 
grades of immanence are sometimes recognized, each re- 
duces to a common genus, that of action which remains 
somehow within the agent. Moreover, action itself is un- 
derstood in the fashion of Suarez as a univocal name ap- 
plying equally well to the two kinds of action. 

In the doctrine of Aristotle, “to act” has analogical 
signification, and initially designates the transient action 
which is defined by physical motion. Such action is char- 
acterized by the properties and concomitants of physical 
motion, as developed throughout the Physics. Thus, it 
necessarily involves potential infinity, place, time, con- 
trariety and privation. It has merely successive existence, 
and it does not possess essence in the strict sense. 

Among the properties of this kind of action, Aristotle men- 
tions existence in the patient, or as we should say, tran- 
siency. 

The operations of sense provide Aristotle with ex- 
amples of a different sort of action. “At once we are 
seeing and have seen.” Such action is not dispersed 
through time but is rather complete in the instant, and it 
transcends other imperfections of transient action. The 
reason for this is that such action is defined by the re- 
moval of motion. Whereas motion is incomplete act, act 
of the incomplete, and act mixed with potency, the second 
kind of action is complete act, act of the complete, and act 
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simply. Among its properties Aristotle gives existence in 
the agent, or as we should say, immanence. 

St. Thomas Aquinas, although he lacked the main Aris- 
totelian text on immanent action, redevelops the same doc- 
trine. He presents in greater detail the contrast between 
the sets of properties which characterize each kind of 
action. 

In the older tradition immanence does not constitute the 
essential nature of a kind of action, but is rather a prop- 
erty or derived attribute of the action which transcends 
motion. Such a notion of immanent action does not define 
vital operation. Its importance is not biological, but rather 
metaphysical, for unlike transient action it exemplifies act 
unmixed with potency. 
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This dissertation attempts to discover the nature and 
function of the material substrate operative in the Platonic 
dialogues. It contends that Plato posits finally a material 
principle which is contrary to Unity, co-operative with 
Unity in the constitution of Forms and sensibles. It is ex- 
isting, relative non-being, equal to, if not exceeding, Unity 
itself in causal power, though it remains extrinsic to the 
essence of what is caused. 

The conceptions of matter and its function which are 
found in Pre-Socratic thinkers supply the background for 
Plato’s approach. The investigation of knowledge in the 
early dialogues reveals to Plato a surd or irrational ele- 
ment in knowledge, which cannot be integrated with his 
otherwise optimistic vision of a dialectic embracing the 
knowledge of all being. Sensible things and the object of 
opinion are enmeshed in “becoming” and therefore are 
unstable objects of knowledge not wholly included in true 
dialectic. 

The Theaetetus constitutes for Plato an exhaustive ex- 
amination of the feasibility of sensation and opinion as 
strict knowledge. Both must be rejected, on account of the 
instability of their objects and the inability to account for 
falsity or error. Knowledge, in the strict sense, must be 
sought at the level of true and immutable being, the Forms. 

But the Forms can be objects of true knowledge only if 
their separation from one another and from sensibles can 
be overcome metaphysically. If each Form remains an 
absolute unity, it cannot be said to be or to be known; if it 
is a whole of parts it is equally unknowable because in- 
finitely divisible. In the Parmenides, Plato considers the 
consequences of both strict separation and universal inter- 
participation, and expresses these consequences in the 
famous Eight Hypotheses. Forms can be neither utterly 
separate nor intrinsically relatable. Some metaphysical 
means must be found to allow them their proper inseity 
while permitting them the relatability which knowledge 
demands. 

This dilemma of the relationship of Forms is drasti- 
cally resolved in the Sophist. Existing non-being, as a 











principle intrinsic to Forms but not to their essence, pro- 
vides that ground for relatability which science requires 
and accounts for falsehood and error. Forms interpartici- 
pate by virtue of the principle of “otherness”; they are 
separate in so far as each is “in itself.” 

In the Timaeus Plato explores the status and function 
of this principle with respect to the visible cosmos. It is 
described as the Receptacle in which the plural, moving 
images of the Forms come-to-be. A recalcitrant, nature- 
less substrate contributes the ground for the plurality and 
diversity in the sensible things of the world, yet remains 
extrinsic to their essences. 

Finally, assessing the causal efficacy of Unity and its 
contrary co-cause, the material substrate, we suggest that 
the plural and degraded condition of the things which are 
made attests the negative power of the material substrate. 
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The problem is to discover the role cf Creativity in 
Whitehead’s philosophy of organism. It is discovered that 
the questions that concern Whitehead from the time of 
Science and the Modern World are metaphysical in the tra- 
dition of Aristotle and Plato. For, consideration of 
Berkeley’s “mind,” Wordsworth’s nature in solido, quantum 
theory and Einstein’s theory of relativity led Whitehead to 
see the inadequacy of the philosophy of scientific materi- 
alism. Accordingly, Whitehead sets out to construct his 
philosophy of organism. In this period the central question 
is “What is it to be an actual entity?” 

Creativity, then, must be understood in this context. 
Without denying the marks of the influence of mathematics 
and modern physics, it is maintained that Creativity is 
designed to answer questions that are properly metaphys- 
ical. 

More precisely, Creativity is placed in a metaphysics 
that is in the Platonic tradition. Because Whitehead’s 
philosophy is closed to analogy of being, it opts for the 
reality of non-being to explain the unity and diversity of the 
universe. The being of actual entities is set over against 
Creativity that is real, though non-being. Actual entities 
come into being through the limitation of Creativity, the 
indeterminate, infinite principle of process. Temporal 
actual entities, therefore, involve decision and negation 
whereby Creativity is limited. The primordial limitation 
of Creativity is the primordial nature of God. 

In the philosophy of organism eternal objects are the 
principles of intelligibility. Since actual entities are more 
than a set of eternal objects, there is a limit to the search 
for form in facts. Creativity accounts for that surd or 
irrational element. But, Creativity is no mere reincarna- 
tion of the Platonic Receptacle, since Whitehead moves 
away from the Platonic tradition when he insists that actual 
entities are the really real and that eternal objects par- 
ticipate in them. Creativity is the ultimate principle ina 
metaphysics whose central problem is not the emanation 
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of the Many from the One, but, starting from the fact of 
the Many actual entities, the preservation of both the unity 
and atomicity of the universe. 

By maintaining that Creativity is the surd of the uni- 
verse, Whitehead moves away from a pure rationalism that 
would make the mind of man the measure of reality. But, 
since Whitehead understands relation as necessarily uni- 
vocal, intelligibility is measured by human experience. 
Then, whatever is not univocally related to human experi- 
ence is in principle unknowable so that knowledge of a 
transcendent God is in principle impossible. 

Whitehead’s metaphysics with Creativity as the central 
notion underscores the dynamic unity of the universe at 
the price of destroying the intrinsic intelligibility of in- 
dividual substances. 

Microfilm $5.20; Xerox $18.25. 405 pages. 


THOMISTIC ETHICS AND ANTHROPOLOGICAL 
DATA: SOME POSSIBLE CONTRIBUTIONS 
OF EMPIRICAL MATERIALS TO 
MORAL SCIENCE, 


(L. C. Card No. Mic 61-781) 


Sister Mary Theophane Volkomener, F.C.S.P., Ph.D. 
St. Louis University, 1960 


This study examines the possibility of the use of 
cultural-historical data in Thomistic ethics. Within the 
framework of the thought of Saint Thomas Aquinas lies a 
basis for an ethics that is in close contact with immediate 
empirical evidence. 

Part One examines the thinking of some present-day 
Thomists on the methodology of ethics. Some stress the 
deductive approach while others look to a revitalization of 
moral science through attention to the present cultural 
situation, anda reinvestigation of the inductive groundwork 
of ethics. Saint Thomas Aquinas set an example for this 
kind of empirical consideration in his analysis of the pre- 
Christian Jewish community. He studies the moral, judi- 
ciary, and ceremonial precepts of the Old Law by appeal 
to such writings as those of Flavius Josephus, the Jewish 
historian. 





Today, refined cultural-historical material is available 
in the anthropologists’ investigations of preliterate so- 
cieties. The Cross-Cultural Survey of Yale University 
offers references on hundreds of such groups. The studies 
on the Siriono of Eastern Bolivia and the Nuer of Anglo- 
Egyptian Sudan represent a type of evidence obtainable. 

An analysis of this kind of data involves an understanding 
of the methods of acquiring it. The anthropologist brings 
his human nature and the preconceptions of his society to 
bear on the interpretations he makes. Even Aquinas is not 
an objective critic of the Jews. He shares their commit- 
ment to divine revelation, but with differences. The results 
of these approaches must be viewed through an analysis of 
aims, preconceptions, borrowing from other disciplines, 
as well as through the results in the form of normative 
judgments. 

The cooperative or competitive element in the nature 
of man is one such problem studied. Saint Thomas 
Aquinas reasoned with Aristotle that nature works for an 
end. In the Summa Theologiae he observed that things 
tend more to the common good than to their individual good. 
It is shown in Part Two that the material obtained by 
cultural-historical methods can be used in ethics. Many 
of the problems in moral science center around man’s 
ordering or hierarchizing that which he sees as good-for - 
him. 

A point of contact between the anthropologist and the 
ethician is that of values. The former explicates them 
as concrete attitudes of preference which are charac- 
teristic of culture. The ethician looks upon values ab- 
stracted from experience as goods of various orders ar- 
ranged hierarchically insofar as they are ordered to 
specific ends. 

From the empirical data comes evidence of a seeking 
of certain personal goods and common goods. An analysis 
of man, the valuer, moving toward common ends receives 
amplification from the anthropological reports. In effect, 
cultural-historical materials can give valuable data for 
use, but not conclusive universal principles. Other ele- 
ments must be brought to bear in order to arrive at an 
understanding of the nature of man and his seeking of 
ends. Moral science stands in need of the enrichment 
of experience and custom called for and exemplified by 
Saint Thomas Aquinas. 

Microfilm $2.75; Xerox $8.20. 178 pages. 
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THE EFFECTS OF ELECTRONIC EXCHANGE 
ON THE EFFICIENCY OF 
VIBRATIONAL EXCITATION 

BY MOLECULAR COLLISIONS 


(L. C. Card No. Mic 61-888) 


Irving Korobkin, Ph.D. 
University of Maryland, 1960 


Supervisor: Professor Z. I. Slawsky 


A theoretical study has been made of the mechanism 
for the transfer of translational energy into internal 
energy by molecular collisions. In particular, the re- 
search considered the interaction between molecules which 
can combine chemically to form a covalent bond. Such an 
interaction is typified by the collision of a proton and a 
diatomic hydrogen molecule which can combine to form a 
stable H; molecule ion, and exhibits all the desired char- 
acteristics of the phenomenon under study with a minimum 
of extraneous effects. 

Internal energy is increased as a molecule is excited 
vibrationally by the transfer of a quantum of translational 
energy and results only from inelastic collision. The 
efficiency of the excitation process (ratio of inelastic to 
elastic collisions) may be quite small, in many cases, 
less than one in a million. Previous theoretical treat- 
ments using a Lennard-Jones type of interaction potential 
achieved good agreement with experiment in predicting 
the excitation efficiency for the collision between many 
like molecules and several pairs of unlike molecules. 
However, the predicted efficiencies were low by several 
orders of magnitude when the colliding particles had an 
affinity for combining chemically. An attempt to explain 
the phenomenon as an adiabatic distortion was also un- 
successful. 

A stable covalent bond is formed by the sharing of 
electrons, i.e., electronic exchange, between the various 
atoms ina molecule. The concept of electronic exchange 
was used in determining a more realistic interaction 
potential than the Lennard-Jones. The proton was as- 
sumed to move in a direction normal to the axis of the 
hydrogen molecule. By means of the Born-Oppenheimer 
approximation, the Schroedinger wave equation describing 
the motion of the three nuclei and the two electrons was 
separated into two equations, one describing the elec- 
tronic motions and the other, the nuclear motions. The 
electronic wave equation was solved using molecular 
orbits consisting of a linear combination of atomic orbitals 
for 150 different triangular configurations of the three 
nuclei. The desired interaction potential resulted from an 
analysis of the eigenvalues of the 150 cases. The entire 
interaction potential was of negative energy as opposed to 
the Lennard-Jones which is of positive energy and strongly 
repulsive for small separation distances between the col- 
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liding particles. Furthermore, the depth of the potential 
well with electronic exchange was about 2 e.v. compared 
to Lennard-Jones well depths of about 0.01 e.v. In addi- 
tion, the equilibrium separation between the nuclei of the 
hydrogen molecule increased to 2 1/2 times the normal 
value as the proton approached, and the spring constant of 
the molecule as a vibrator decreased to less than 1/5 the 
normal value. 

The nuclear wave equation was transformed to a rela- 
tive coordinate system, and equations were formulated 
for inelastic collisions resulting in vibrational excitation, 
using the methods of perturbed stationary states and dis- 
torted waves. Approximate wave functions for the col- 
lision were obtained by the use of the WKB-Jeffreys 
method. Though the interaction potential was evaluated 
only for relative motion of the particles in a plane, the 
potential was assumed to be axisymmetric resulting in 
spherical scattering. In addition, equations were de- 
veloped for cylindrical scattering. A numerical evaluation 
of the elastic and inelastic scattering cross sections for 
the spherical and cylindrical cases was carried out for 
the collision of the proton and hydrogen molecule having a 
relative kinetic energy of 0.6 e.v. Probabilities of excita- 
tion greater than one were obtained for the partial waves 
with small n values, indicating that the method of dis- 
torted waves is not valid for these n values. This result 
is characteristic of too large an interaction potential. 
However, qualitatively the answers indicate that electron 
exchange does result in high excitation efficiencies for 
molecules with chemical affinity. 

Microfilm $2.75; Xerox $5.40. 110 pages. 


PHOTON SCATTERING 
BY THE STATISTICAL ATOM 


(L. C. Card No. Mic 60-5041) 


Peter Putnam, Ph.D. 
Princeton University, 1960 


A review is made of the predictions for photon scat- 
tering based on the Thomas-Fermi atom. Included are 
calculations of the Thomson cross section, and the 
Compton cross section and line shape. 

Earlier results are extended in the high frequency 
region to include the Pauli corrections to the Compton 
line shape, and in the low frequency region between Z and 
Z* times the Rydberg by Wheeler’s statistical estimate 
of the forward Thomson scattering cross section. 

Microfilm $2.75; Xerox $8.00. 174 pages. 
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THE CONNECTED DIAGRAM EXPANSION 
OF THE GRAND PARTITION FUNCTION 
AND THE STATISTICAL MECHANICS OF THE 
ELECTRON GAS 


(L. C. Card No. Mic 61-807) 


Arthur Yoshikazu Sakakura, Ph.D. 
University of Colorado, 1960 


Supervisor: Professor Wesley E. Brittin 


The connected diagram expansion of the grand partition 
function, generalized to include many-component systems 
with external fields, was obtained by means of second 
quantization and Wick’s theorem. This was accomplished 
by expanding the iterative solution of the Bloch equation 
into a sum of normal products and by directly evaluating 
the traces of these normal products; the contraction 
symbol for fermions and bosons is the sum of two contrac- 
tion symbols, one arising from the expansion in normal 
products and the other from the evaluation of the traces. 
An alternative derivation for the fermions based on the 
hole formalism was also given. 

Rules for constructing the contribution to log Z from a 
particular diagram were given in both the configuration 
and momentum spaces. For the case of pair interactions 
alone, the diagrams were simplified by the separation into 
the irreducible diagrams and the polarization parts in 
analogy with the ground-state theories. The integral equa- 
tion satisfied by the polarization parts was derived and the 
rules for computing the eigen values of this integral equa- 
tion were given. It was shown that the lowest order eigen 
values yielded the Montroll-Ward ring contributions. 

With the inclusion of the first and second order irre- 
ducible diagrams the ground-state energy of the electron 
gas was derived to second order. The role of the chemical 
potential in the elimination of contributions not encountered 
in the direct ground state energy derivations was dis- 
cussed. 

By including the eigen values corresponding to kernels 
with one internal line, the ring contribution to the grand 
partition function containing all possible combinations of 
the first order exchange interactions is obtained. From 
this the equation of state and the internal energy of the 
electron gas in the near classical limit was extended to 
include terms of orders Ay, y*, and Ay’. 

A method of absorbing all passive particle interaction 
into a contraction symbol was given and a simple ladder 
diagram was summed. 

Microfilm $2.75; Xerox $6.80. 144 pages. 


ON A MANY DIMENSIONAL 
BWK APPROXIMATION 


(L. C. Card No. Mic 61-668) 


Don Secrest, Ph.D. 
The University of Wisconsin, 1961 


Supervisor: Professor Joseph O. Hirschfelder 


The possibility of generalizing the BWK approximation 
to non-separable many dimensional problems is discussed. 





There are two types of difficulty encountered. First, the 
solution to the non-separable many dimensional classical 
Hamilton-Jacobi equation may be even more difficult than 
the solution to the original Schrodinger equation. Second, 
a procedure must be developed for making the necessary 
connections between the BWK solutions in the classical 
and non-classical regions. The usual BWK connection 
formula would be very difficult to generalize or to use in 
a many dimensional problem. We examine three somewhat 
simpler types of connection formulae which might be more 
suited for this purpose. The energy calculated by these 
alternative procedures differs only from the standard BWK 
value in having a slightly different zero point energy. 
Microfilm $2.75; Xerox $3.00. 36 pages. 


THE INFRARED VIBRATION-ROTATION 
ABSORPTION BANDS OF METHYL CYANIDE 
AND METHYL FLUORIDE 


(L. C. Card No. Mic 61-950) 


Frederick Lynn Yarger, Ph.D. 
The Ohio State University, 1960 


The infrared absorption spectra of the methyl cyanide 
and the methyl fluoride molecules occurring in the 5 to 15 
micron region have been investigated with a high resolu- 
tion vacuum prism-grating spectrometer using higher 
orders of neon emission lines for calibration purposes. 
The v4, Ve, V7, and 2vg(A,E) vibration-rotation bands of 
the CHsCN molecule, the vs and vs, bands of the CHs3F 
molecule, and the v1, v2, Vs, Vs, and vg bands of the CD;F 
molecule have been observed. The frequencies and identi- 
fications of the absorption lines have been determined. 

Precise values of the rotational constants and band 
centers have been evaluated for the v4 (A;) and 2v,(A;) 
vibration-rotation bands of methyl cyanide. The 2v,(E) 
vibration-rotation band of CHsCN has been observed for 
the first time. From measurements on this band a value 
of €s = 0.61 has been derived. It is not compatible with the 
value that can be predicted from the zeta sum rule. Im- 
proved values have been derived for the molecular con- 
stants of the v7(E) band. The vibration-rotation band 
previously identified as the vg(E) band has been resolved 
into two overlapping perpendicular bands which have been 
identified as the veg and 24 - vg bands for which the zeta 
values, -0.39 and -0.95, and the band centers, 1468.01 
cm™~* and 1465.87 cm™’, respectively, have been evaluated. 

From the measurement of the vs band of CHsF, pre- 
cise molecular constants were obtained for the levels 
involved in the transition. The rotational lines of this 
band can conveniently be used as calibration standards in 
the 9.5 micron region. The vs and v2 bands of CH;F have 
nearly the same band center positions, and the analysis of 
the spectrum has indicated that one should perhaps ex- 
amine the problem of the mixing of the basic wave func- 
tions of these two vibrations which permit the occurrence 
of forbidden transitions. 

The rotational structures of the parallel vibrations 
Vi, V2, and vs; of CD;F have been resolved for the first 
time. This has enabled a precise evaluation of the rota- 
tional constants and band centers. The perpendicular 
vibration bands v, and vy, of this molecule have been 
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measured under high resolution for the first time, and 
improved molecular constants have been derived. The vz 
and vs bands overlap and the spacing of the rotational 
structure of the v2 band indicates the presence of Coriolis 
resonance interaction between these vibrations. 

Microfilm $3.10; Xerox $10.80. 240 pages. 


LAMB SHIFT EXCITATION ENERGY 
IN THE GROUND STATE 
OF THE HELIUM ATOM 


(L. C. Card No. Mic 61-541) 


Mumtaz Husain Zaidi, Ph.D. 
Cornell University, 1960 


Herzberg’s recent experimental determination of the 
ionization energy of helium gives a value of 198310.8 
+ 0.15 cm™*. The present uncertainty in the theoretical 
value of the ionization energy is of the order of + 0.2cm™ 
and stems mainly from the uncertainty in the value of the 
average excitation energy which occurs in the Lamb shift 
term. Kabir and Salpeter have estimated the average 
excitation energy to be 80.5+10Ry. The average excita- 
tion energy has been revaluated and the uncertainty re- 
duced to + 0.90 Ry. 

The evaluation of the Lamb shift excitation energy 
requires a knowledge of the oscillator strengths for 
transitions to all states which may be reached by dipole 
transitions from the ground state. It is found that transi- 
tions to states in which one of the electrons is in an 
s-state and the other electron is in a p-state in the con- 
tinuum are the most important. The oscillator strengths 
for transitions to (1s, ep) and (2s, ep) ‘P states are 
calculated using the 18-parameter wave function of 
Chandrasekhar and Herzberg for the ground state and for 
the excited state, a product of hydrogenic eigenfunction 
with charge Z for the s-electron and a Hartree wave 
function for the p-electron. For high excitation energies 
of the p-electron, the oscillator strengths are developed 
into an asymptotic series and it is shown that the exact 
potential and the so-called Hartree potential yield identi- 
cal results up to terms of relative order 1/k where k is 
the momentum of the p-electron. This shows that the 
exchange and polarization enter only in the relative order 
1/k? and the error in the f-value varies as E~*/* for high 
excitation energies of the p-electron. The f-values for 
transitions to states other than (1s, ep) and (2s, ep) *P 
are also considered and the average excitation energy 
evaluated by the usual method is found to be 84.61 Ry. 

A more accurate value of the average excitation energy 
is obtained using a slight extension of a trick previously 
used by Pekeris. The value obtained by this method is 
80.56 + 0.90 Ry, where the limits represent an estimate 
of the probable error. The corrections of order a*Ry to 
the ionization energy are estimated roughly and are found 
to be - 0.025 + 0.01 cm™*. When they are added to the 
radiative corrections of order a*Ry evaluated by Kabir, 
Salpeter, and Sucher the value of the Lamb shift- becomes 
-1.364 + 0.021 cm™’, where the error is mainly due to the 
uncertainties in the estimate of corrections of order a*Ry 
and the value of the average excitation energy. With this 
value of the Lamb shift correction, the theoretical ioniza- 
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tion energy becomes 198310.662 cm™*, compared with 


Herzberg’s experimental value of 198310.8 + 0.15 cm™’. 
Microfilm $2.75; Xerox $4.60. 90 pages. 


EXPERIMENTAL DETERMINATION 
OF SOME PARAMETERS 
OF THE OXYGEN MOLECULE 


(L. C. Card No. Mic 61-814) 


Robert Walker Zimmerer, Ph.D. 
University of Colorado, 1960 


Supervisor: Associate Professor Masataka Mizushima 


In the theoretical description of the oxygen molecule 
there are several independent parameters which must be 
determined experimentally. The method used in this 
investigation was to measure twelve absorption lines of 
the spin-reorientation spectrum which lie in the micro- 
wave region near 5mm. The parameters were then 
adjusted until the predicted frequencies of the twelve lines 
agreed to within the experimental error of the observed 
frequencies. The measurements of this investigation 
were a hundredfold more precise than those of the previ- 
ous published investigation and gave more accurate values 
for the six parameters required by the theory. 

Comparing one of these parameters, measured here in 
units of time, with the same parameter obtained from 
other data in units of length, the velocity of light can be 
computed quite accurately. The value so obtained is in 
small but significant disagreement with the best direct 
measurement of this constant presently available. 

Microfilm $2.75; Xerox $3.00. 59 pages. 
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A STATISTICAL ANALYSIS OF 
THE RELATIONSHIP BETWEEN THE 
KINETIC ENERGY AND POTENTIAL ENERGY 
OF THE ATMOSPHERE 


(L. C. Card No. Mic 61-645) 


Lyle Henry Horn, Ph.D. 
The University of Wisconsin, 1961 


Supervisor: Professor Reid A. Bryson 


The classical explanation of the conversion of the 
potential energy of the atmosphere to kinetic energy has 
pictured the conversion as occurring principally in large 
meridional convection cells. However, recent investiga- 
tions have tended to cast doubt on the importance of the 
role of the large meridional cells and have instead sug- 
gested that the atmosphere disturbances - or eddies - of 
synoptic size are the principal sites of the conversion of 
potential energy to kinetic energy. 

In this paper the conversion problem has been further 
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investigated by an empirical procedure which relates time 
series of available potential energy to time series of the 
kinetic energy of wave numbers one to twelve. The basic 
equations which describe the energy relationships in the 
atmosphere are developed. An examination of these equa- 
tions reveals that under non-adiabatic conditions the 
kinetic energy and available potential energy increase 
together but that under adiabatic conditions the kinetic 
energy can increase only at the expense of the available 
potential energy. 

A six months (October 1, 1951 - March 31, 1952) 
sample of data at 700 mb, 500 mb and 300 mb over the 
Northern Hemisphere area between latitudes between 20°N 
and 70°N has been used to investigate these relationships. 
Daily values of the available potential energy were ob- 
tained by calculating the average areal deviations of the 
700 mb - 300 mb thickness field from the mean thickness. 
Orthogonal polynomial descriptions of the thickness field 
were used to obtain values of the eddy available potential 
energy. Daily values of the kinetic energy spectra were 
calculated from harmonic analyses of the heights of the 
700 mb, 500 mb and 300 mb surfaces around discrete 
parallels of latitude. Finally, the cross spectra of the 
available potential energy time series and the time series 
of the kinetic energy associated with each wave number 
were computed. 

An examination of the mean kinetic energy spectra 
during the six months period reveals that at the higher 
wave numbers a minus 8/3 power relationship exists 
between kinetic energy and wave number. At latitude 65°N 
this relationship holds at wave numbers greater than four 
and at latitudes 45°N and 25°N at wave numbers greater 
than six or seven. 

The cross spectra of available potential energy and the 
kinetic energy of various wave numbers show that for the 
longer periods (i.e., greater than about six days) a sig- 
nificantly positive correlation exists between kinetic 
energy and available potential energy indicating that the 
conversion occurs under non-adiabatic conditions. At 
shorter periods the correlations tend to be significantly 
negative indicating that these conversions occur under 
nearly adiabatic conditions. The cospectral estimates 
also indicate that the conversion tends to occur under 
non-adiabatic conditions at the longer waves (low wave 
numbers) and under adiabatic conditions at shorter wave 
lengths (high wave numbers). It is noted that the wave 
lengths at which adiabatic conversions occur are the same 
as those for which the minus 8/3 power relationship 
between kinetic energy and wave number exists. 

Microfilm $2.75; Xerox $5.40. 107 pages. 
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SOLUBLE MODELS AND APPROXIMATION 
METHODS IN DISPERSION THEORY 


(L. C. Card No. Mic 60-4957) 


Carl H. Albright, Ph.D. 
Princeton University, 1960 


The original Lee model is modified by the introduction 
of additional particles and interacting fields so that we can 
describe 


A. two-channel scattering N + 6; — N + 6; (i,j = 1,2) 
via two strong “Yukawa” couplings V= N+ 6; , 


B. V particle decay V ~ N'+ 6' via two loops, the 
V particle virtually dissociating by two strong 
“Yukawa” interactions into N and @ particles 
which recombine to form the decay products 
N' and @' by means of two weak “ Fermi” inter- 
actions. 


Both of these models remain soluble and enable us to 
apply the machinery of dispersion theory to investigate 
several features, among which are the question of formu- 
lating field theory in terms of a complete set of dispersion 
relations, and the accuracy of various approximation 
procedures. 

Properties of the Hamiltonian for model A are used to 
derive a set of coupled dispersion relations for the three 
scattering amplitudes. An attempt is then made to deter- 
mine these amplitudes without further recourse to the 
structure of the Hamiltonian. The dispersion relations 
are decoupled in a trivial manner with the solutions of the 
resulting Low equation containing an infinite number of 
arbitrary parameters. For both the stable and unstable 
V particle cases, the ambiguities can be removed--in 
which event the correct solutions are obtained--only by 
specifying the energy levels and couplings associated with 
the states unstable under the strong interactions. There- 
fore, strictly speaking, we conclude a complete set of 
dispersion relations is not alone sufficient to serve as a 
starting point in the formulation of quantum field theory. 
Of course the same ambiguities are associated with the 
Lagrangian approach in a physical theory, so that neither 
formulation is superior. This same model exhibits an 
anomalous cusp behavior in the cross section for N + 6, 
elastic scattering; moreover, we are able to compare the 
exact behavior of the imaginary part of the elastic N + 62 
scattering amplitude in the unphysical region with various 
extrapolation procedures. 

With model B for V— N' + 6' decay, if the ambiguities 
are eliminated as above, to lowest order in the weak 
coupling constant the V decay form factor obtained by 
dispersion techniques is identical to that found by a direct 
transition rate calculation. Approximations are then 
introduced by omitting the more massive N@, states. In 
the case where subtractions are made in the strong and 
weak vertex functions, we find that the accuracy of the 
approximation is directly related to the energy release in 
the decay--the approximate form factor coinciding with 
the exact result in the limit that the decay is just ener- 
getically possible. 

To complete our discussion, we choose to illustrate 
how such an approximation method canbe used to correlate 
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the results of Ky 2 decay and A hyperon beta decay by 
dispersion techniques. The K meson is assumed to dis- 
sociate into a virtual A-antiproton pair which then 
annihilates into a muon and anti-neutrino. With use of the 
present experimental values for the partial K,,. decay 
rate and the strong coupling constant Gay,, we are able 
to place lower limits on the A beta-decay branching ratio 
for the two K parity cases. While we are not able to single 
out the proper K parity with any degree of confidence, we 
are able to show an internal consistency exists between 
the experimental results for K,,, decay and A beta decay. 
The former predictions based on a universal Fermi inter- 
action theory lead to a A beta-decay branching ratio which 
is too large by an order of magnitude. The complete elec- 
tron spectrum for polarized A beta decay is also pre- 
sented as a means of possibly determining both the direct 
and induced coupling constants experimentally. 

Microfilm $2.75; Xerox $7.60. 161 pages. 


COSMIC RAY STAR PRODUCTION IN 
NEON, ARGON AND KRYPTON. 


(L. C. Card No. Mic 61-480) 


Fielding Brown, Ph.D. 
Princeton University, 1953 


A combination cloud-ion chamber of cylindrical design 
has been employed to record cosmic ray induced stars 
occurring in the chamber gas. Since it was found possible 
to operate the chamber satisfactorily when filled with 
either neon, argon or krypton, a study has been made of 
some of the aspects of stars produced in these materials. 
The data was obtained at mountain altitude (10,700 ft.) and 
consisted of approximately 300 stars each in neon and 
argon and about 180 stars in krypton. 

From these data the rates of star production have been 
determined for stars of various sizes. The observed rate 
for stars of >1 prong and =3 prongs in Kr®™ has been 
found to be in agreement with the corresponding rates of 
star production in the heavy components of nuclear emul- 
sions as deduced from the measurements of other workers 
at this altitude. The present measurement of star rate in 
argon is further in agreement with that measured at sea 
level by Brown and Hones assuming an atmospheric ab- 
sorption mean free path of 130 + 15 gm/cm’ for the radia- 
tion responsible for stars of +1 prong and 190 + 40 
gm/cm* for that causing stars of >3 prongs. However, 
it has been found that the comparative rates of star 
production in various elements are not proportional to the 
nuclear areas but show more stars in the light elements 
than could be expected from the A’/* law. This is true for 
stars of >3 prongs as well as for +1 prong. This result 
appears consistent with the assumption that lower coulomb 
barriers in light elements permit star formation to result 
from lower nuclear excitation energies which in turn may 
be produced by the more numerous low energy particles 
comprising the N-component of cosmic rays (spec- 
trum E~’). 

In addition, the observed energy spectrum of alpha 
particles from stars in A*° has been compared with that 
predicted on the basis of Weisskopf’s theory of nuclear 
evaporation using an average initial excitation energy of 





54 Mev as deduced from the present data. The result 
shows rough agreement. 
Microfilm $2.75; Xerox $7.20. 155 pages. 


CARRIER-FREE SEPARATION OF BROMINE 
AND RHENIUM FROM CYCLOTRON TARGETS 
AND THE GAMMA RADIATION OF 
ARSENIC-76, BROMINE-76, AND BROMINE-77. 


(L. C. Card No. Mic 61-903) 


John Richard Comerford, Jr., Ph.D. 
The Ohio State University, 1960 


For the study of the beta spectra of bromine isotopes 
a carrier-free separation from arsenic and selenium 
cyclotron targets was investigated. Magnesium pyro- 
arsenate and selenium dioxide were used as the targets. 
The separation of the bromine was performed with Dowex 1 
anion exchange resin. The bromine was adsorbed on the 
resin from 0.1N HCl, the resin converted to the OH” form, 
and 90 per cent of the bromine was eluted with 0.9N HNOs. 
The dried sample was less than 0.1 mg per cm* thick, and 
less than 15 per cent of the bromine activity was lost 
during the evaporation. Decontamination factors for the 
common cyclotron contaminants were determined to be 
10* or greater. The procedure is free of non-volatile 
reagents required in the extraction as previously reported 
in the literature, with better decontamination in less time, 
and with a greater percentage of bromine recovered. 

The gamma radiation emitted in the decay as As”, 
Br”, and Br” was studied by using Nal (T1) scintillation 
techniques with a multi-channel analyzer, and the relative 
intensities of the gamma rays were determined. Decay 
schemes were proposed from gamma spectra. 

The energy levels of Se” determined from the decay 
of As™ were 0.56, 1.22, 1.78, 2.08, 2.42, and 2.64 Mev, 
confirming these reported levels. Evidence for the 
tentatively proposed levels at 1.02, 1.26, 2.01, and 2.84 
Mev could not be found. Twelve gamma rays, ranging in 
energy from 0.56 to 2.65 Mev, were resolved. The 0.86 
Mev gamma ray, previously reported from the 2.64 Mev 
level, was found to come from the 2.08 Mev level. 

Bromine-76 was produced by the 50 Mev alpha bom- 
bardment of magnesium pyroarsenate and was separated 
carrier-free. Energy levels of Se” from the decay of 
Br™ were found at 0.56, 1.22, 2.08, 2.42, 3.59, 3.96, and 
4.40 Mev, confirming these previously reported in the 
literature. In addition, new levels were found at 1.78, 
2.64, 3.07, 3.34, and 4.22 Mev. Evidence could not be 
found for the existence of the reported levels at 1.86, 
2.78, 2.84, 2.97, and 4.14 Mev. The gamma rays already 
described were confirmed, and additional gamma rays at 
0.56, 1.14, 1.20, 1.22, and 2.12 Mev were resolved. The 
positron emission to the first two excited levels of Se”, 
which had been postulated, does not occur, nor does 
electron capture populate these levels. This was deter- 
mined by the gamma ray intensities, and also by coinci- 
dence measurements. The 1.22 Mev level, found in the 
decay of As™ and Br™, was determined to have the same 
spin and parity inboth decays. This was ascertained by 
comparing the branching ratios of the gamma rays emitted 
from that level; namely, the 0.66 and the 1.22 Mev 
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gamma rays. From the comparison of the branching 
ratios of the 1.42 and the 2.08 Mev gamma rays in the 
decay of As™ and Br™, it was determined that the 2.64 
Mev level is the same in both decays. 

The energy levels of Se”’ determined from the decay 
of Br” were the same as those already reported. Three 
new gamma rays were resolved with energies of 282, 495, 
and 560 kev. These gamma rays were included in the 
decay scheme previously established. From the calcula- 
tion of the de-excitation intensities of the 82 and the 160 
kev transitions, the 160 kev level is populated only through 
the 82 kev transition from the 240 kev level, and not from 
higher levels as has been postulated. From these calcula- 
tions the 82 kev gamma ray was determined to be an 
M2 E1 mixture, and the 240 kev level has been assigned 
a spin of 5/2, with minus parity, rather than 3/2, minus, 
which has been proposed. 

Microfilm $2.75; Xerox $4.80. 92 pages. 


A STUDY OF THE LOW EXCITED STATES 
OF Ca*? AND Ca“ 


(L. C. Card No. Mic 61-836) 
John Douglas McCullen, Ph.D. 
University of Colorado, 1960 


Supervisor: Associate Professor Jack J. Kraushaar 


The low excited states of Ca** and Ca“ have been 
studied in the decay of K*” and Sc**, with special emphasis 
on the observation of weakly populated states. In the K** 
decay, gamma rays have been seen at 0.31 Mev (1.1%), 


0.49 Mev (<0.3%), 0.60 Mev (0.1%), 0.90 Mev (0.3%), 1.02 
Mev (0.1%), 1.52 Mev (100%), 1.92 Mev (0.3%), and 2.42 
Mev (0.1%). The coincidence sequence of the transitions 
has been méasured and a level scheme constructed. 

In the Sc** decay, gamma rays have been seen with 
energies and intensities of 0.68 Mev (2.8%), 1.02 Mev 
(2.8%), 1.12 Mev (4.3%), 1.16 Mev (100%), 1.50 Mev (1.5%), 
1.72 Mev (0.8%), 2.28 Mev (0.2%), and 2.69 Mev (0.2%). 
Coincidence measurements were also taken for this iso- 
tope to clarify the cascade sequences, and a level scheme 
was constructed. A search was made for low energy con- 
version electrons (E Mev) in an effort to establish the 
existence or non-existence of a low lying 0+ state in Ca*, 
whose analogue occurs as the second excited 1.89 Mev 
state in Ca*”. No such conversion electrons were seen, 
by either electron spectrometer studies or by electron- 
delayed gamma ray coincidence measurements. An upper 
limit of 0.05% of the total decay of Sc** was put on the 
population of such a state. 

The level schemes constructed from the experimental 
information were compared with two types of theoretical 
analysis, one assuming pure shell model configurations, 
and one taking into account a weak vibrational core excita- 
tion. It was firmly established that the Ca** and Ca“ 
spectra were not in agreement with the pure shell model 
calculations. The inclusion of the core excitation term 
was not sufficient to explain all the states observed, but 
was a distinct improvement over the former, and provided 
an explanation for some of the major regularities in the 
comparison of the spectra, e.g., the suppression of the 





first and second excited states of Ca“ relative to Ca*?, 

and the appreciable enhancement of the cascade transition 

probabilities, relative to the crossover transitions. 
Microfilm $2.75; Xerox $6.20. 126 pages. 


RAMAN MODEL 
THERMAL NEUTRON SCATTERING 


(L. C. Card No. Mic 61-768) 


Lakshmaiah Paladugu, Ph.D. 
St. Louis University, 1960 


A theory is developed using the Einstein model for the 
crystal in combination with the Raman frequencies. The 
Raman model (1) contemplates a set of discrete frequen- 
cies for the atoms in a crystal followed by a continuous 
spectrum. Using each one of these frequencies in place 
of the Einstein frequency, the cross sections for a given 
process are calculated from the Einstein model expres- 
sions (2). The weighted sum of these cross sections gives 
the total scattering cross section due to that process for 
the crystal. Theoretical justification for the present 
Einstein-Raman model is given and an exact method of 
applying Raman’s theory to neutron scattering is indicated. 

Computations were carried out for three sample tem- 
peratures for aluminum. Comparison was made with the 
experimental data of Brookhaven National Laboratory (3) 
and Cassels (4). For the sample temperature 800° K the 
theory gives excellent agreement with the experimental 
values (3). For the other two temperatures, some devia- 
tion is observed between the theory and BNL data, but 
there is good agreement with Cassels’ data. Noting that 
no adjustable parameters have been used, the over-all 
agreement between the theory and experiment is con- 
sidered good. 

Cross sections were computed also for lead at room 
temperature since frequencies are available only for this 
case. The results gave poor agreement with experimental 
data, but it is known that lead, like bismuth (both heavy 
substances), has a somewhat anomalous behavior in its 
cross section curves below Bragg cut-off. 

Although frequency spectra are available for three 
other substances--copper, silver and diamond--computa- 
tions of cross sections were not carried out for the 
following reasons: (i) no experimental data is available 
for silver below Bragg cut-off, (ii) for copper most of the 
total cross section is due to capture, and (iii) for diamond 
cross section data is not available. 
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PHYSICS, SOLID STATE 


PARAMAGNETIC BROADENING OF 
NUCLEAR SPIN RESONANCE LINES 


(L. C. Card No. Mic 61-818) 


Paul Albert Bender, Ph.D. 
University of Colorado, 1960 


Supervisor: Associate Professor W. H. Tanttila 


Existing theories of nuclear spin-lattice relaxation in 
diamagnetic solids assume that paramagnetic impurities 
play the major role in allowing the nuclear spin system to 
come to equilibrium with the lattice. These theories 
assume that the paramagnetic moment of the impurity is 
reorienting rapidly at all temperatures. If it is flipping 
rapidly enough, the neighboring nuclei will see a time 
averaged magnetic moment, given by the Curie law. If 
this is so, the nuclear magnetic resonance line should 
broaden inversely with the temperature. We have tested 
this assumption by measuring the fluorine spin resonance 


line widths from 4°K to 300°K in KF with MnCl, impurity. 


We find that from room temperature to about 120°K the 
line widths do follow a Curie law, but below this tempera- 
ture the lines broaden rather suddenly. We suggest that 
at about 120°K the paramagnetic flip rate has decreased 
such that the fluorine nuclei see the static moment of the 
paramagnetic ion. The critical flip rate is given by 
Tie =Ton, where T,. is the spin-lattice relaxation time 
of the nucleus. From this we estimate a value of T,.= 
3x10~° seconds for the Mn** relaxation time at 120°K. 
Microfilm $2.75; Xerox $3.00. 47 pages. 


AN INVESTIGATION OF THE EFFECT 
OF PARAMAGNETIC IMPURITIES 
ON NUCLEAR MAGNETIC RELAXATION 


(L. C. Card No. Mic 61-905) 


Julius Salacz Dohnanyi, Ph.D. 
The Ohio State University, 1960 


The method developed by Kubo and Tomita has been 
applied to the study of nuclear magnetic relaxation in the 
presence of paramagnetic impurities when the latter 
experience a perturbation which may be large in compari- 
son with the dipole-dipole interaction between the nuclei 
and paramagnetic ions. The method consists in the calcu- 
lation of the relaxation tensor, which is a set of time- 
dependent quantities that describe the behavior of the 
induced magnetization after an arbitrarily small disturb- 
ance in the applied external magnetic field. This is 
accomplished by expanding the autocorrelation tensor of 
the magnetic moment operator in a power series of the 
perturbation. 

Because of commutation rules for the angular momen- 
tum operators and the symmetry of the perturbation, it is 
found that the first and third orders vanish in the expan- 
sion. The zeroth order term yields the susceptibility of 
the unperturbed motion and does not contain terms that 
would describe a relaxation. The second order terms, 
aside from transient effects and contributions to the static 





susceptibility, describe an exponentially damped motion of 
the magnetic moment. This yields expressions for the 
longitudinal and transverse relaxation times of the motion 
of the magnetic moment in the approximation that the 
paramagnetic ions experience no interactions other than 
the dipole-dipole interactions between ions and nuclei. 
The expressions for the relaxation times that have been 
obtained from the second order terms agree with the 
results of Solomon, derived by using a different method 
and assuming no perturbation beyond the one of dipole- 
dipole nature between the nuclei and ions. 

The fourth order terms in the perturbation expansion 
have been assumed negligible unless they contained con- 
tributions from the purely ionic perturbation. This per- 
turbation is given an analytical form first suggested by 
Abragam and Pryce and is expressed in rather general 
terms in this paper; it is expressed here in terms of its 
statistical correlations. This treatment has been applied 
to all the terms in the Hamiltonian that tend to produce 
changes in the local field seen by the nucleus. 

The fourth order expressions, aside from short-lived 
transient effects and a correction to the static suscepti- 
bility, yield a contribution to the relaxation times in terms 
containing the ionic perturbation amplitudes as factors. 
When these terms are evaluated, the ionic perturbation is 
found to slow down the rate of transverse nuclear relaxa- 
tion. When the applied longitudinal magnetic field *s weak, 
the narrowing becomes most pronounced. Because of an 
inverse dependence on powers of the Larmor precessional 
frequency, in the limiting case for extremely strong fields, 
the effect vanishes and the secular term in the second 
order expression for the relaxation time dominates. In 
view of the dependence of the fourth order term on the 
third power of the correlation times which appear as 
factors, in the case of very rapid nuclear motion, the 
effect is again seen to become negligible in comparison 
with the second order terms that are linear in the cor- 
relation times. 

The ionic perturbation is found to slow down the longi- 
tudinal nuclear relaxation when the longitudinal applied 
magnetic field is weak; the effect increases as the inten- 
sity of the applied field decreases. On the other hand, the 
longitudinal nuclear relaxation rate is accelerated by the 
ionic perturbation in strong fields, the criterion for weak 
or strong field being whether the correlation time is much 
shorter or longer than the Larmor precessional period. 

Microfilm $2.75; Xerox $3.00. 44 pages. 


AN ANALYSIS OF ELECTRICAL PROPERTIES 
OF THE PLASTICALLY DEFORMED 
SEMICONDUCTOR INDIUM ANTIMONIDE 


(L. C. Card No. Mic 61-906) 


Jules Joseph Duga, Ph.D. 
The Ohio State University, 1960 


The electrical properties of the semiconductor indium 
antimonide (InSb) are shown to be quite sensitive to plastic 
deformation by uniaxial compression or bending. Com- 
pression (at 300°C) results in decreases in both the con- 
ductivity (between 77 and 300°K) and weak-field magneto- 
resistance coefficient. Although metallographic examination 
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reveals that dislocations are introduced in densities up 

to ~10° cm™, there is no evidence that the Shockley-Read 
mechanism of electron trapping is effective in decreasing 
the carrier concentration. It is shown that the decrement 
in carrier mobility and magnetoresistance can be analyzed 
in terms of a mixed scattering process by acoustic 
phonons and ionized “impurity” centers. These centers 
are almost equally divided between vacancies in the indium 
and antimony sublattices and are generated by the mutual 
interaction of screw-type dislocations. 

Plastic bending, on the other hand, produces a pre- 
ponderance of edge-type dislocations. Associated with 
these dislocations, there is an acceptor level lying at 
~0.14 ev below the conduction band. At temperatures 
below 300°K, the acceptors trap conduction electrons, 
thus resulting in a linearly extended charged scattering 
center. The carrier mobility is reduced for conduction 
perpendicular to the dislocations, but is unaffected for 
conduction parallel to them (parallel to the bending axis). 
By using the theory developed by Logan et al., the disloca- 
tion density can be calculated from the temperature 
dependence of the carrier mobility and compared with 
that found from etch-pit counting and measurement of the 
curvature of bend. It is shown that this determination is 
accurate only if the dislocation density is small and the 
effects of ionized impurity scattering are negligible. The 
theory is extended to the case where impurity scattering 
is significant and the expression for the carrier mobility 
is appropriately corrected. Unlike previous treatments 
of the effect of dislocations in semiconductors in which 
specific assumptions had to be made regarding the dislo- 
cation distribution, the present analysis shows how the 
dislocation density can be determined without explicit 
assumptions relative to their distribution. 

The hypotheses that have been made regarding the type 
of dislocations introduced are confirmed by observations 
on the motion of dislocations during annealing at 500°C. 
Comparison of electrical and metallographic data permits 
a self-consistent determination of three criteria necessary 
for polygonization to occur in dislocated structures. 
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HALL MOBILITY OF HOLES 
IN SILVER BROMIDE 


(L. C. Card No. Mic 61-139) 


Roland Clements Hanson, Ph.D. 
University of Dlinois, 1960 


Hall mobility measurements have been made on holes 
introduced into AgBr by a bromine atmosphere in the 
temperature range from room temperature to 150°C. 
These measurements were made using conventional elec- 
trode geometry and sensitive high impedance a-c tech- 
niques similar to those used by Macdonald and Robinson. 

The Hall mobility for holes varied from 2.0 + 0.5 
cm’/volt-sec at room temperature (27°C) to 0.5 + 0.15 
cm?/volt-sec at 150°C. The hole mobility is about 30 
times smaller than the electron mobility determined by 
other workers at room temperature. The temperature 
dependence of the hole mobility is about T~*. This is 





much steeper than the temperature dependence of the 
electron mobility in this region. 

Preliminary measurements were also made on the 
thermoelectric power of AgBr in a bromine atmosphere. 
If the classical theory used is correct, these measure- 
ments indicate that the density of states effective mass 
for the holes is very small. 

Microfilm $2.75; Xerox $4.20. 79 pages. 


A STUDY OF THE VARIATION OF 
THE SATURATION F-CENTER DENSITY 
WITH X RAY INTENSITY 


(L. C. Card No. Mic 61-550) 


Patrick George Harrison, Ph.D. 
State University of New York, 
College of Ceramics at Alfred University, 1961 


There has been some doubt as to whether the coloration 
of a crystal depends only on the total dose of ionizing 
radiation it has received or whether it also depends on the 
intensity of irradiation. This dissertation is a study of the 
effect of x ray intensity on the coloration of sodium 
chloride crystals. 

The saturation F-center density produced in pure and 
impurity doped NaCl crystals was studied as a function of 
intensity of irradiation. It was found that the saturation - 
level depended on the intensity of irradiation in all the 
crystals studied. The variation of the saturation level 
was attributed to the fact that the intensity of irradiation 
determined what fraction of the vacancies present in the 
crystal could be converted to F-centers. 

The ultraviolet colorability of crystals which had 
received a prior x irradiation was also studied. It was 
found that the ultraviolet colorability of the crystals 
depended on the intensity of the prior x irradiation the 
crystals had received. 

The bleaching effect of the x rays on the F-centers 
present in the crystals was also studied. The saturation 
F-center density produced by a high intensity x irradiation 
was bleached by a lower intensity irradiation and, toa 
first approximation, the saturation level characteristic of 
the lower intensity irradiation was approached. 

From these results and other experiments a model for 
the production of F-centers was developed which explained 
qualitatively the variation of the saturation level with both 
the intensity and temperature of irradiation. 
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CALCULATION OF Z-CENTER ~ 
ENERGY LEVELS 


(L. C. Card No. Mic 61-959) 


Wilbur Vance Johnson, Ph.D. 
Oregon State College, 1961 


Major Professor: Allen B. Scott 


Alkali halide crystals containing intentionally added 
alkaline earth halide impurities exhibit absorption bands, 
slightly displaced to the long-wavelength side of the F 
bands, called the Z bands. The models proposed to 
account for the four Z bands consist of an alkaline earth 
cation, with or without associated vacancies or vacancy 
clusters, at which one or two electrons have been trapped. 

The purpose of this work is to calculate the electronic 
energy levels of the simplest of these models, the unas- 
sociated alkaline earth cation with one trapped electron. 
The problem is treated as a one-electron problem, and the 
solution is estimated by using one-parameter hydrogen- 
like trial wave functions in a variational procedure. 

The impurity cation is treated in a number of different 
ways: (1) as an interstitial point charge, (2) as a substi- 
tutional point charge, and (3) as a substitutional dis- 
tributed charge, the distribution being determined from 
the statistical procedure of Thomas and Fermi. 

The host lattice is considered to be an essentially 
continuous dielectric medium, the only discontinuity being 
the spherical cavity in which the divalent cation is placed. 
Account is taken of the lattice polarization by using an 
effective dielectric constant that is a function of both the 
high- and low-frequency dielectric constants. 

The calculated optical transition energies agree with 


experimental results only in order of magnitude. It is 
concluded that to obtain more meaningful results by this 
approach will require a more precise potential function 
than that given by the Thomas-Fermi theory, and more 
flexible trial wave functions than the one-parameter 
hydrogen-like functions. 
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COLOR CENTER REACTIONS IN 
THE ALKALI HALIDES 


(L. C. Card No. Mic 61-156) 


Jack Dean Kingsley, Ph.D. 
University of Tlinois, 1960 


A variety of experiments have been performed with the 
object of understanding certain color center phenomena 
so as to shed light on the nature of the defects in the alkali 
halides and the mechanisms of their formation and de- 
struction. More specifically, these experiments were 
directed toward the photoconductive, bleaching and 
restoration properties of the V, center and toward a 
study of the details of the processes involving the destruc- 
tion of V, centers. The majority of the experiments were 
performed on potassium bromide. 

No evidence for a photoconductive response due to the 
presence of V4 centers was found and it seems that the 
sole contributor to the ultraviolet photoresponse is the 





F center. It is concluded that the bleaching and restor- 
ation properties of the V4 band are a consequence of the 
symmetry of the V4 center being lower than cubic. It is 
speculated that the model for the V, center may be a 
single hole trapped at a single alkali vacancy. 

A general investigation of the electron capture cross 
sections of the V centers was made and it is concluded 
that with the exception of the V, center which has a very 
large cross section, the V centers, and in particular the 
V, center, have very small cross sections. It was found 
that the annihilation of V, centers, through either thermal 
or optical excitation seems to imply that V, and F centers 
can by some unknown mechanism recombine to form a 
perfect lattice and the production or destruction of no 
other detectable defects in the solid. It is concluded from 
this observation and others that the most probable model 
of the V, center which is consistent with its known prop- 
erties is a halogen-molecule-ion lying along a <111> axis 
in a halogen ion vacancy. 

Certain anomalies in connection with the current which 
accompanies the thermal destruction of V, centers were 
found. First, it was observed that this current does not 
achieve its maximum value at the same temperature that 
the centers are disappearing most rapidly. Second, it was 
found that through suitable optical bleaching prior to the 
thermal destruction of the V, centers the current could be 
substantially reduced in magnitude without any apparent 
effect on the behaviour of the V; centers. No explanation 
for these effects has been found. 

It was demonstrated that interstitial defects can be 
formed in the alkali halides by ultraviolet irradiation. 

The mechanism of this formation is not known but it 
apparently involves the presence of hydroxyl ion impuri- 
ties in the crystals. 
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PIPE DIFFUSION IN LITHIUM FLUORIDE 
(L. C. Card No. Mic 61-157) 


Amulya Lal Laskar, Ph.D. 
University of Dlinois, 1960 


With a view to study the effect of dislocations on con- 
ductivity and diffusion through Lithium Fluoride crystals, 
experiments were performed by placing a microprobe 
with negative potential on dislocation etch-pits of LiF 
single crystals, the lower surfaces of which were plated 
with NaCl. Different D.C. voltages ranging from 1.5 volts 
to 300 volts, and temperatures ranging from room tem- 
perature to 600°C. were used. Normally the variation of 
current with time under conditions of constant voltage and 
temperature showed a sharp rise followed by a decay toa 
saturation value. At lower temperatures and voltages the 
characteristic peak flattens out into a plateau. A temper- 
ature cut-off for current was observed at nearly 250° C.; 
likewise a voltage cut-off was also noted. The data indi- 
cated that at least two mechanisms were involved. The 
initial period indicates a mechanism having an activation 
energy of 0.74 ev. The mechanism giving the saturation 
current has an activation energy of 1 ev. The current up 
to the peak value seems to obey Ohm’s law, whereas in 
the later stages a power law I = AV’ is followed rather 
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closely. Radiation counts from the deposit in the probed 
area showed a good correspondence between the radioac- 
tive material transport and the charge transport, as cal- 
culated from the initial portion (i.e. to the current 
maximum of the I-t curves). Microscopic scrutiny during 
the progress of the experiments showed a builc-up of the 
material near the probe as well as dendrites and particles 
in the interior of the crystal. Pulses in current records 
were observed to be coincident with the sudden growth of 
the dendrites and platelets. These phenomena were found 
to be entirely absent in cases where diffusion was studied 
without an external applied voltage. They were also absent 
when the probe was placed on a dislocation free area, or 
was placed on a region of the upper surface, immediately 
below which there was no NaCl plating on the lower sur- 
face. From these results it is speculated that the extra 
energy supplied by the external applied potential makes it 
possible for sodium ions to get into dislocation pipes, and 
then migrates to the top where they are neutralized and 
deposited at the probe forming a dendritic extension of 
the probe. The later stage of the current is possibly due 
to conduction of electrons along some impurity path. 
A theory has been proposed to describe the mechanism 
underlying the observed phenomena of the earlier stage. 
Microfilm $2.75; Xerox $3.80. 70 pages. 


FARADAY EFFECT WITH N-TYPE SILICON 
IN CIRCULAR WAVEGUIDE 


(L. C. Card No. Mic 61-719) 


Herbert Matthews, Ph.D. 
University of Oregon, 1961 


Adviser: Raymond T. Ellickson 


Observations of the temperature and magnetic field 
dependence of the Faraday Effect with n-type silicon and 
3 cm. wavelength radiation in circular waveguide were 
made. Measurements were made over a temperature 
range of 130°K to 300°K, and with magnetic fields up to 
4400 gauss. 

Quantitative observation of the Faraday rotation re- 
vealed that the rotation is a linear function of the mag- 
netic field and is symmetric with respect to magnetic 
field direction. As the temperature is lowered from 
300°K, the Faraday rotation first increases to a maximum, 
then decreases to zero, changes sign at about 175°K, then 
increases in the new direction. Qualitative observation of 
the Faraday ellipticity showed that the ellipticity increases 
with increasing magnetic field, but is asymmetric with 
respect to magnetic field direction. The asymmetry 
increases as the temperature is lowered, reaching a 
maximum at a temperature near the temperature at which 
the rotation is maximum. As the temperature is lowered 
still further the asymmetry decreases, becoming small 
near the temperature at which the rotation changes sign, 
and as the temperature is lowered still further the asym- 
metry changes sign and increases. 

These observations are in partial agreement with a 
theory of the Faraday Effect with semiconductors based 
on the Drude- Zener model for conduction by free car- 
riers. That theory predicts a linear relation between 





rotation and magnetic field for the samples, temperatures 
and fields employed and a symmetric reversal of rotation 
with reversal of magnetic field direction. However, the 
observed variation of the rotation with temperature is not 
accounted for by the Drude-Zener theory. The asym- 
metric behavior of the ellipticity also is not accounted for 
by the Drude-Zener theory. 

Expressions for the Faraday rotation and ellipticity 
based on a transport theory of conduction were derived. 
This theory also fails to account completely for the 
observed behavior. 

The failure of either theory to account correctly for 
the observations was attributed to the fact that whereas 
both theories assume plane wave radiation interacting with 
the electrons in the n-type silicon, the propagating modes 
in a circular waveguide containing a lossy semiconductor 
do not have even an approximately plane wave form. Modi- 
fication of either theory to correct this difficulty was not 
considered feasible. 

Microfilm $2.75; Xerox $3.00. 60 pages. 


PHOTOCONDUCTIVITY OF 
SILVER CHLORIDE CRYSTALS UNDER 
PULSED X-RAY IRRADIATION 


(L. C. Card No. Mic 61-546) 


Alwin Earl Michel, Jr., Ph.D. 
Cornell University, 1960 


The photoconductive transients induced in single crys- 
tals of silver chloride by short (0.2 usec) pulses of X rays 
were studied in the temperature range of 80 to 280 °K. 

A technique employing a pulsed electric field was developed 
in order to avoid the effects of polarization due to ionic 
motion. Four different types of samples were studied. 

Air grown crystals have a very long electron lifetime 
(>1 psec) and the response with either direction of 
applied field is a result of electron rather than hole mo- 
tion. The measurements of electron lifetime and mobility 
are in agreement with those reported in the literature. 
The basic features of the photoconductive response can be 
described by a simple model in which the crystal is 
assumed to contain only deep electron traps. Some evi- 
dence that holes undergo a small displacement at tem- 
peratures above 250 °K was obtained and the schubweg 
per unit field was approximately 5 x 107*® cm?/volt. 

The schubweg per unit field of electrons in crystals 
grown and annealed in an inert atmosphere is several 
orders of magnitude less than in the air grown samples. 
Assuming the mobility is ~300 cm’/volt sec as in the air 
grown crystals, the lifetime at 80 °K is 3 x 107° sec. At 
higher temperatures the pulses develop long tails and in 
the range from 200 to 280 °K the saturation time depends 
exponentially on the reciprocal of the temperature. The 
results suggest that a thin region (~10~* cm thick) near 
the irradiated surface has a long electron lifetime com- 
pared to the rest of the crystal and also has a predomi- 
nance of shallow electron traps whose activation energy 
is ~.08 ev. The existence of the long electron lifetime 
region at the irradiated surface is believed to be due to 
the diffusion of adsorbed oxygen into the crystal during the 
annealing process. 
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Measurements on crystals doped with 20 ppm of Cut 
ions indicate that Cu* ions do not act as effective electron 
traps. At 80 °K the photoconductive response of these 
crystals is very similar to that of undoped samples grown 
in an inert atmosphere; however, the variations with tem- 
perature do not indicate a long lifetime surface region. 

It is possible that adsorbed oxygen diffusing into these 
crystals reacts preferentially with the Cu* ions. 

Ni* ions act as killer impurities: a concentration of 
1 ppm essentially quenches the photoconductivity. The 
lifetime at 80 °K, assuming a mobility of 300 cm’/volt sec, 
is less than 3 x 10~” sec, which implies a cross-section 
for trapping greater than 300 A. 

Microfilm $2.75; Xerox $7.00. 146 pages. 


ISOTOPE EFFECT IN 
INTERMETALLIC DIFFUSION 


(L. C. Card No. Mic 61-177) 


James Gentry Mullen, Ph.D. 
University of Illinois, 1960 


Ten measurements of the isotope effect for diffusion 
of Fe and Fe™ in single crystals of silver and copper 
have been made over approximately a 300°C temperature 
range. Both isotopes of iron were diffused simultaneously 
into the host material, and a differential counting tech- 
nique was used to determine the relative rates of diffusion 
of the two isotopes. This was done with a single GM 
detector, using a beryllium and gold absorber system to 
distinguish between the different types of radiation from 
the two isotopes. 


The isotope effect was found to be nearly 2/3 of the 


value predicted by the relation Da m~'/*. The measured 


temperature dependence of the effect was small, and it is 
considered negligible within the experimental errors. 

It is shown, from Vineyard’s analysis of frequency 
factors in diffusion, that to a good approximation the 
measured isotope effect in vacancy diffusion is the product 
of the Bardeen-Herring correlation factor and the fraction 
of the total translational kinetic energy possessed by the 
solute atom at the saddle-point. 

The weak-binding theory of solute correlation in 
vacancy diffusion is extended to show that the relative 
frequency factors are completely specified by a knowledge 
of the correlation factor and the diffusion coefficients. 
The difference between the activation energy and the 
Arrhenius Q is explicitly calculated for the three- 
frequency theory. It is also shown that this theory is not 
consistent with the observed isotope effect, if many-body 
effects are neglected. 

It is shown that the ring and interstitialcy mechanisms 
cannot be responsible for diffusion in the systems studied, 
since they would yield a substantially smaller isotope 
effect than has been observed. 

The theory of Progogine and Bak is not consistent with 
the measured isotope effect, since it predicts a value 
approximately six times larger than the value observed. 
Possible explanations for this discrepancy are briefly 
examined. Microfilm $2.75; Xerox $3.60. 63 pages. 





FORMATION AND OPTICAL BLEACHING 
OF COLOR CENTERS IN X-RAYED 
POTASSIUM CHLORIDE CRYSTALS 


(L. C. Card No. Mic 61-964) 


Fumio Okamoto, Ph.D. 
Oregon State College, 1961 


Major Professor: Allen B. Scott 


Pure potassium chloride single crystals were grown 
from aqueous solution with the purpose of preparing highly 
pure crystals and of studying their properties. X-ray 
darkenability and optical bleaching rate of F centers were 
measured at room temperature. The results were com- 
pared with those of various melt-grown and water-grown 
crystals containing impurity ions. 

Rate expressions were obtained experimentally for the 
F-center growth by x-ray irradiation and for the optical 
bleaching of F centers by F-light irradiation. The rate 
expressions were well fitted to the experimental results 
obtained by other investigators for both NaCl and KCl 
crystals. The rate expressions indicate that the F-center 
growth consists of two distinct stages whereas only one 
stage is considered sufficient to explain the optical 
bleaching of F centers. The experimental results show 
that the initial rates of formation and optical bleaching of 
F centers are smallest for pure KCl grown from aqueous 
solution and largest for melt-grown KCl containing cal- 
cium ions. Those for Harshaw pure KCl were intermedi- 
ate to these two cases. 

X-ray darkenability was also studied in crystals con- 
taining secondary centers, such as R,, R2, M, and N 
centers, which were produced by the preceding optical 
bleaching of F centers in the heavily x-rayed crystals. 
When the crystal was irradiated with X-rays F-Centers 
were formed very rapidly accompanying the sudden de- 
crease of the secondary centers. The same rate expres- 
sion as that used for the initial x-ray irradiation was 
applicable to the process. The rate of F-center formation 
was dependent on the amount of F centers bleached by the 
preceding F-light irradiation but was independent of the 
kind of crystals. The process is similar to that of the 
conversion of U centers to F centers by x-rays and may 
be called the conversion of secondary centers to F cen- 
ters by x-rays. 

Microfilm $2.75; Xerox $5.20. 103 pages. 


THE LONGITUDINAL MAGNETORESISTANCE 
OF N-TYPE GERMANIUM 
IN A HIGH MAGNETIC FIELD 


(L. C. Card No. Mic 61-838) 
Muhamad Ali Omar, Ph.D. 
University of Colorado, 1960 
Supervisor: Associate Professor Stanley C. Miller 


The classical theory of magnetoresistance shows that 
the longitudinal magnetoresistance p(H)/p(O) is independent 
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of the magnetic field H for spherical energy surfaces. For 
non-spherical energy surfaces, this ratio saturates at high 
magnetic field. The classical theory ignores the quanti- 
zation of the electron energy levels in the magnetic field. 
These results do not agree with experiments being made 
in which the magnetic field is increased up to several 
hundred kilogauss. 

In the present work, calculations were made which 
takes into account the above mentioned quantization. The 
magnetic field was taken to be so high that firstly the 
Landau states form a good basis for perturbation and 
secondly the spacing between the Landau levels is so high 
that most of the electrons occupy the ground state energy 
levels. The necessary modifications were made to find 
the effect of the first state energy level. 

Two scattering mechanisms were considered, the 
scattering by acoustical lattice vibrations and the scat- 
tering by ionized impurity scattering. A relaxation time 
was defined for each scattering mechanism and the Boltz- 
mann transport equation was used. It was found that as 
the magnetic field increases the scattering by acoustical 
lattice vibrations becomes more and more dominant. 

A comparison of the theoretical results with the experi- 
mental results was made. It was found that the scattering 
by acoustical lattice vibrations is the dominant scattering 
mechanism. The agreement between theory and experi- 
ment was found to be satisfactory for the magnetic field 
oriented in the {100} or the {111} direction. For the {110} 
direction, a disagreement in the shape of the curve over a 
certain range of the field was found. Possible causes for 
this disagreement were pointed out to be certain experi- 
mental factors. 

Microfilm $2.75; Xerox $5.20. 103 pages. 


APPLICATION OF A REDUCED 
TWO BODY RELATIVISTIC WAVE EQUATION 
TO SPIN-LATTICE RELAXATION 
IN PARAMAGNETIC SALTS 


(L. C. Card No. Mic 61-770) 


Richard James Pendergast, S.J., Ph.D. 
St. Louis University, 1960 


As yet, no fully satisfactory theoretical treatment of 
spin-lattice relaxation in paramagnetic salts has been 
given. The object of the present work is to investigate, 
more exhaustively than before, possible relaxation mecha- 
nisms involving the interaction of one ion only with the 
lattice. To this end augmented relativistic one and two- 
body equations are used to describe the physical situation 
in which relaxation occurs. They are then reduced to 
approximate form and the resulting terms examined with 
reference to their effect upon relaxation. 

The one body equation studied is the Dirac equation, 
written for a single magnetic electron of a paramagnetic 
ion. This procedure will be valid for the same substances 
for which the cellular approximation is adequate. The 
electrostatic potential inserted has the form (€/r) + V, 
where €/r is the potential of the ion core and V is the 
crystal field. The vector potential consists of two terms. 


The first, yhIxr/r*, represents the magnetic dipole field 





of the nucleus and the second term, Hxr /2, represents 
the external field. 

The two-body equation employed is the following ampli- 
fied Breit equation: 
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“Symmetric terms” represents six additional terms re- 

P : I i I 
ferring to the second particle. ¢ ,@, F,), Fy, are 
respectively the external four-potential, the four-potential 
due to the second particle, the external field tensor, and 
the field tensor due to the second particle, all measured 
at the position of the first particle. Terms involving 
k; represent corrections for the anomalous magnetic 
moment of particle I. The Breit interaction is contained 


in the terms involving o3 and their symmetric counter- 
parts. 

The one-body equation is reduced to approximate form 
by the method of Foldy and Wouthuysen; the two-body 
equation by that Chraplyvy. 

The resulting terms are examined by order of magni- 
tude methods and the ones which contribute significantly 
to spin-lattice relaxation selected. It is found that all but 
one had been previously treated by Van Vleck. The new 
term is a spin-orbit term whose time varying part, 


df.» is given by £7-VV(t)xp, where V(t) is the time 


varying part of the crystal field. The individual relaxation 
times for processes involving 9 , are calculated for 
titanium and chromium alum at liquid helium and liquid 
air temperatures, following the general methods of 
Van Vleck. The relaxation time in best agreement with 
experiment exceeds the measured value by a factor of 
10* and has the same incorrect field and temperature 
dependence as Van Vleck’s. It seems, therefore, that un- 
explained features of spin-lattice relaxation are not due to 
any overlooked mechanism involving the interaction of 
only one ion with the lattice. 

Microfilm $2.90; Xerox $10.15. 221 pages. 


NUCLEAR MAGNETIC RESONANCE STUDY 
OF ALUMINUM IN RUBY 


(L. C. Card No. Mic 61-812) 


William John Veigele, Ph.D. 
University of Colorado, 1960 


Supervisor: Associate Professor W. H. Tanttila 


The techniques of nuclear magnetic resonance were 
employed to investigate the quadrupole interaction and 
resonance line widths of the Al nucleus in ruby. Three 
different crystals with Cr** paramagnetic impurity con- 
centrations of 0.1%, 1.5%, and 4% were used and ali 
measurements on these three crystals were made at 
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temperatures of 300°K, 76°K, and 4°K. The variations of 
the resonance frequencies with crystal orientation and also 
the value of the quadrupole coupling constant agreed with 
Pound’s (1950) results which were obtained at 300°K. It 
was found that the quadrupole coupling constant decreased 
3 kcps when the temperature decreased from 300°K to 

4°K and was independent of impurity concentration. The 
line widths increased 1 kcps with a decrease in T from 
300°K to 76°K and 3 kcps with a decrease in T from 





300°K to 4°K and were dependent upon impurity concen- 
tration such that there was an increase in line width of 
7 kcps for the 4% crystal when T was decreased from 
300°K to 4°K. The results indicate that the most signifi- 
cant contribution to the line width was the nuclear dipole- 
dipole interaction except for the 4% crystal at 4°K where 
the paramagnetic dipole-nuclear dipole interaction be- 
came important. 

Microfilm $2.75; Xerox $3.60. 65 pages. 
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STUDIES ON THE ENDOCRINE FUNCTION 
OF THE EPIPHYSIS CEREBRI (PINEAL BODY) 
IN THE RAT 


(L. C. Card No. Mic 61-111) 


Russell Eugene Dill, Ph.D. 
University of linois, 1960 


Several investigators have found an increase in both 
adrenal weights and blood sugar levels of experimental 
animals following removal of the pineal gland and the 
converse upon administration of pineal extract. Since an 
increase in the elaboration of glucocorticoids by the 
adrenal cortex may result in a diabetic state, it was 
postulated that the pineal gland may exert a depressing 
effect upon glucocorticoid production. The following 
experiments were designed to test this hypothesis. 

Groups of male and female Sprague-Dawley rats were 
treated for ten days with aqueous and acetone extracts of 
beef pineal glands. On the eighth day of treatment, blood 
was drawn from the tail for fasting blood sugar deter- 
minations. The animals were sacrificed by decapitation 
on the eleventh day of treatment and blood was collected 
from the trunk and stored in the deep freeze to await 
determination of the plasma corticosterone level. The 
adrenal glands were also removed and weighed at this 
time and stored in the deep freeze to await measurement 
of the corticosterone content. The reproductive tract of 
the female animals and the testis of the males were also 
weighed. 

The problem was further studied by performing 
pinealectomy on male rats at 26 days of age. Similar 
animals underwent sectioning of the mid-sagittal sinus 
and a third group of animals was kept to serve as un- 
operated controls. These animals were sacrificed at ages 
ranging from 50 to 68 days of age. The procedure for 
autopsy and blood collection was the same as that de- 
scribed for the extract treated animals. 

The results of these studies have shown that pineal 
extracts exhibit considerable ACTH activity and that 
pinealectomy and sectioning of the mid-sagittal sinus re- 
sulted in lowered plasma and adrenal corticosterone 
levels. 

The operative procedures resulted in testicular hyper- 
trophy in the older animals. The aqueous extract de- 
creased the weight of the female reproductive tract, while 
the acetone extracts increased the weight. Neither the 





operative procedures nor the pineal extracts had any ef- 
fect on the fasting blood sugar levels. However, both were 
observed to lower the non-fasting levels. 

Microfilm $2.75; Xerox $5.40. 106 pages. 


THE EFFECTS OF DIETS 
HIGH IN LEGUMES ON THE FUNCTION OF 
THE GASTRO-INTESTINAL TRACT 


(L. C. Card No. Mic 61-112) 


John Frederick Dimmick, Ph.D. 
University of Tlinois, 1960 


A study was made of the effects of diets high in beans 
on such parameters as the volume and composition 
(CO2, O2, Hz, CH,, and N,) of flatus, nitrogen balance, 
fecal composition, expired air volume and composition 
(CO,z expired, O2 expired, and O, consumed), borborygmic 
activity, carbon dioxide absorption from the small intes- 
tine of the dog, (before and after exposure to a slurry of 
pork and beans), and the carbonic anhydrase activity of the 
small intestinal mucosa of the dog, (before and after con- 
tact with a homogenate of pork and beans). 

The work on human subjects was divided into three 
periods. The first diet period consisted of a week ona 
basal bland diet, followed by two weeks during which the 
diet contained 57% of the caloric intake as pork and beans, 
while the last, or fourth week, was made up of the basal 
bland diet plus methyl-cellulose wafers in amounts neces- 
sary to bring the fiber content of this diet equal to that of 
the bean diet. 

The second period consisted of a two week period on 
the basal bland diet and the last two on a diet in which the 
pork and bean intake was 27% of the caloric intake. The 
procedure followed in the last or third period was the 
same as the first period with the exception that the pork 
and bean diet was substituted with a diet of 28% dry cooked 
lima beans. 

Throughout each diet period an approximate isocaloric 
level was maintained as well as the constancy of the level 
of protein, carbohydrate and fat. 

The volume of the flatus increased four to twenty 
times, and the percentage of carbon dioxide increased three 
to five times over that produced when on the basal diet. 
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There was little variation in the nitrogen balance of 
the five subjects. The excretion of nitrogen by way of the 
feces tended to increase while that of the urine was simi- 
lar to the level of dietary nitrogen, when the subjects 
changed from the basal to the bean diet. 

Borborygmic activity tends to increase with an increase 
in flatus production when on a diet including beans. 

The effects of the ingestion of beans on the composition 
of expired air were inconclusive. The percentages of 
carbon dioxide and oxygen, the minute volumes of each 
and the respiratory quotients of the five subjects tended 
to vary rather constantly from the basal diet throughout 
each of the three diet periods. 

The greatest observed variation in the physiology of 
the human subjects tended to be limited to the gastro- 
intestinal tract. The significant differences appear in the 
volume and composition of the flatus and in the borbory- 
gmic activity. An increase in the dry weight of the feces 
on the bean diet relates closely with the calculated in- 
crease in the fiber of the diet. There was a significant 
increase in the water content of the feces, when beans and 
when methyl-cellulose were ingested. 

There was a decrease in the rate of carbon dioxide 
absorption from the small intestine of the dog following 
the exposure of the intestine, for one hour, to a slurry of 
pork and beans. The decrease in carbon dioxide absorp- 
tion was of approximately the same magnitude as the effect 
of a pork and bean homogenate on the reduction of the 
carbonic anhydrase activity of the small intestinal mucosa 
of the dog. Microfilm $2.75; Xerox $7.40. 156 pages. 


PHYSIOLOGICAL STUDIES OF SOME 
CHEMICAL FACTORS IN LEGUMES 
AS RELATED TO MOTOR FUNCTIONS OF 
THE RUMINANT STOMACH 


(L. C. Card No. Mic 61-605) 


Harold Edmund Dziuk, Ph.D. 
University of Minnesota, 1960 


An attempt was made to develop methods for assay of 
materials in alfalfa plants which may be partly responsible 
for the development of the symptoms of acute legume 
bloat in cattle. A systematic extraction procedure applied 
to alfalfa leaf samples harvested from bloat-producing and 
harmless pastures was followed by chemical and biologi- 
cal assays of the resulting fractions. The results were 
interpreted as follows: 

1. Bloating in cattle occurred under a variety of con- 
ditions but only when alfalfa percentage was high. When 
adequate grass was available to grazing cattle, bloating 
did not occur because cattle selected grass in preference 
to alfalfa. Daily strip rotation management provided 
reasonably well-defined samples. Other grazing prac- 
tices were not suitable for sampling pastures. 

2. The results of biological assays indicated that 
aqueous residues, alfalfa juices and rumen fluids were 
not suitable for study. Data suggested that electrolytes 
(particularly potassium) markedly interfered with inter- 
pretations. The presence of materials resembling 
albumoses in aqueous residues appeared to be responsible 





for anaphylactoid symptoms resulting from intravenous 
injection of nondiffusible fractions in adult cattle. 

3. Steam distillates and alkaloid fractions showed no 
biological activity. A nonalkaloid, chloroform-soluble 
material which exhibited a number of physiological effects 
was found in all samples tested. These effects were as 
follows: 

a. Inhibition of spontaneous motility of isolated 
contracting rabbit ileum. 

b. Inhibition of exposed turtle vagus nerve con- 
duction. 

c. Enhancement of the response of isolated rabbit 
uterus to epinephrine and histamine. 

d. Generalized depression in mice injected intra- 
peritoneally. 

e. Hyperemia of conjunctival membranes when 
applied to the rabbit eye. 

f. Vasomotor activity characterized primarily by 
a pressor action when injected intravenously in anesthe- 
tized cats. 

This same material had the following chemical prop- 
erties: 

a. Soluble in 0.1 N NaOH, 5% NaHCOs, petroleum 
ether, methanol, ethanol and diethyl ether. 
b. Insoluble below pH 5 and in distilled water. 
c. Yellow-colored at an alkaline pH. 
d. U.V. absorption peaks at 237, 269, 284 and 315 
millimicrons. ; 

4. The chemical and biological properties of the non- 
alkaloid extract suggested that the material resembled 
flavonoids but was not tricin, a flavone previously de- 
scribed as occurring in alfalfa. 

5. Studies of methods for close rumen intraarterial 
injections in adult cattle indicated that celiac artery injec- 
tions would be possible in unanesthetized animals. With 
simultaneous recording of ruminoreticular motility, the 
technique has possible use as an assay method for small 
quantities of extracts. 

6. Small animal bioassays have provided limited 
information about factors in alfalfa which may contribute 
to the development of the symptoms of acute legume bloat 
in cattle. Microfilm $2.75; Xerox $6.40. 133 pages. 


A STUDY OF THE RELATIVE BIOLOGICAL 
EFFECTIVENESS OF X RAYS OF 
VARIOUS QUALITIES AND OF COBALT-60 
GAMMA RAYS ON HUMAN CANCER CELLS 
CULTURED IN VITRO, INCLUDING 
THE EFFECT ON PHYSICAL ABSORBED DOSE 
OF THE PRESENCE OF GLASS IN THE 
IMMEDIATE VICINITY OF THE CELLS. 


(L. C. Card No. Mic 61-792) 
Arnold Feldman, Ph.D. 
University of Colorado, 1960 


Supervisor: Assistant Professor Dimitry Morkovin 


HeLa cells, originally derived from a human car- 
cinoma, and cultured in single-cell culture by techniques 
already well established, were irradiated in vitro with 
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various qualities of X rays and with Cobalt-60 gamma 
rays. In the course of the investigations it was discovered 
that when cells are irradiated in close proximity to glass, 
as is frequently done, the usual description of dosage is 
inadequate and is seriously in error, except in the case of 
higher-energy radiations such as Cobalt-60 gamma rays. 

The relative biological effectiveness of the various 
radiations was found for soft X rays and for Cobalt-60 
gamma rays to be much closer to that of medium energy 
X rays. The criterion was the absorbed dose required to 
prevent indefinite multiplication of a specified fraction of 
the irradiated cells. 

The negative results for differences in relative bio- 
logical effectiveness for the radiations concerned suggests 
that the mechanisms of action of these radiations are 
essentially the same, qualitatively. From the practical 
viewpoint, the results indicate that, contrary to a general 
impression, equal absorbed doses of these different radia- 
tion qualities should produce the same quantitative results 
on human tumors in vivo. 

Microfilm $2.75; Xerox $6.40. 131 pages. 


SOME VARIATIONS IN RENAL AND 
RESPIRATORY FUNCTION DURING PROGRESSIVE 
EXPERIMENTAL KETOSIS IN HUMANS 


(L. C. Card No. Mic 61-124) 


Robert Dennis Galvin, Ph.D. 
University of Dlinois, 1960 


Acetoacetate and beta hydroxybutyrate were measured 
in the blood serum and urine of five healthy male subjects 
at rest during the course of progressive ketosis in a total 
of nine experiments. Ketosis was induced by the imposi- 
tion of a daily diet which consisted of 900 kilogram calories 
in the form of fat and 100 kilogram calories in the form of 
carbohydrate. The duration of this ketogenic regimen 
lasted up to 88 hours. In addition to the ketone bodies in 
blood and urine, oxygen consumption, carbon dioxide pro- 
duction, urinary nitrogen excretion, pulmonary minute 
volume and alveolar gas tensions were measured from 
time to time during the course of the ketosis. Calculations 
were made of the renal clearances of acetoacetate and 
beta hydroxybutyrate, and of the catabolism of total calo- 
ries, protein, carbohydrate and fat. 

Hyperketonemia and hyperketonuria occurred in all 
experiments. The maximum concentration of total ketone 
bodies in the serum attained in each experiment ranged 
from 1.65 to 7.30 millimoles per liter. The maximum 
rates of urinary excretion of ketone bodies ranged between 
14 and 325 micromoles per minute. The concentrations of 
acetoacetate and beta hydroxybutyrate in the serum were 
linearly related, and the beta hydroxybutyrate was pre- 
dominant except at very low concentrations. The rate of 
excretion of acetoacetate was linearly related to its con- 
centration in the serum. The urinary excretion of beta 
hydroxybutyrate was exponentially related to its serum 
concentration. Beta hydroxybutyrate excretion in the urine 
was exponentially related to the acetoacetate excretion. 
The renal clearances of both substances were always much 
less than the endogenous creatinine clearance. This 
finding suggests a tubular reabsorption of both ketone body 





fractions. The interrelations of the urine and serum 
ketone bodies indicate that the kidney deals differently 
with acetoacetate and beta hydroxybutyrate. Conversion 
of acetoacetate to beta hydroxybutyrate during its passage 
through the kidney could account for the different patterns 
of renal excretion. 

In all experiments the alveolar carbon dioxide tension 
decreased with increasing ketonemia. Increased pul- 
monary minute volume was also related to hyrerketo- 
nemia. These changes in pulmonary function may be due 
solely to the acidosis which results from ketone body 
accumulation or may in part be related to a specific effect 
of the ketone bodies on the regulation of breathing. This 
point cannot be settled until an acid-base study is included 
in the experimental design. No definite relation was 
observed between the serum ketone concentrations and 
the respiratory rate or tidal volume. Calculations of the 
metabolic mixture showed an inverse relation between the 
metabolic energy derived from fat and that derived from 
carbohydrate. The energy derived from protein varied 
only slightly in these resting observations. High rates of 
fat metabolism were accompanied by elevated serum 
ketone concentrations. 

Microfilm $2.75; Xerox $5.80. 119 pages. 


GENETIC AND PHYSIOLOGICAL STUDIES 
OF EGG YOLK CHOLESTEROL 
OF CHICKENS 


(L. C. Card No. Mic 61-885) 


Paul Chappell Harris, Ph.D. 
University of Maryland, 1960 


Supervisor: Dr. F. H. Wilcox 


Experiments to evaluate some genetic and physiological 
influences on the concentration of egg yolk cholesterol of 
the domestic fowl have been conducted. Yolk cholesterol 
differed significantly at the 10% level of probability for 
sire and dam families and at the 1% level for daughters 
within dams in a random bred strain of White Leghorns. 
Phenotypic correlations of a low order indicated that yolk 
cholesterol was negatively associated with egg production 
and yolk weight, and positively associated with specific 
gravity. Yolk cholesterol was not correlated with sexual 
maturity, adult body weight, egg weight or albumin quality. 
Based on 6 bimonthly periods to investigate the influence 
of season, an increase in concentration of yolk cholesterol 
was found to coincide with the normal increase in yolk size 
from August through February, after which the concentra- 
tion of yolk cholesterol was seen to decline in April and 
June. However, a highly significant negative correlation 
between the concentration of yolk cholesterol and yolk size 
was observed for hens within any one period throughout 
the laying year. Yolk cholesterol was found to exhibit a 
low order of egg to egg variation. Based on limited data, 
yolk cholesterol was found to differ between 2 iines estab- 
lished on the basis of 6-week serum cholesterol level. 

The administration of 6 different hormones did not signifi- 
cantly alter the concentration of yolk cholesterol. The 
feeding of dietary cholesterol was found to elevate both 
serum and yolk cholesterol, the latter by approximately 50%. 
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The physiology of egg yolk cholesterol was discussed, 
and the hypothesis advanced that the fowl may utilize the 
egg in controlling its serum cholesterol level. 

Microfilm $2.75; Xerox $4.40. 83 pages. 


CERTAIN ASPECTS OF 
LACTATION PERFORMANCE IN SOWS 


(L. C. Card No. Mic 61-913) 


Dennis August Hartman, Ph.D. 
The Ohio State University, 1960 


A study was designed to determine the association 
between two methods of estimating milk yields of sows 
and to study the positional effect of mammary glands and 
their milk yields. 

The investigation was carried out (1) by weighing the 
pigs before and after nursing at six-hour intervals, one 
day each week, for six weeks, and (2) by milking the sow 
once each week, for six weeks, with a machine designed 
to remove andcollect the milk simultaneously from each 
gland. 

Six sows and their litters of 6, 9, 8, 9, 11 and 12 pigs 
respectively were used in this experiment. 

A close relation was found between the two methods of 
measuring the milk yields of sows. The correlations 
between the weight of the pigs and the amount of milk 
obtained by machine during the first through sixth week 
were .27, .24, .22, .43, .45, and .78 respectively. Value 
.27 was significant at the 5 per cent level of probability, 
and values .43, .45 and .78 were significant at the 1 per 
cent level. 

The correlations between the weight of the pigs and the 
amount of milk received by them, as measured by six 
hourly nursing intervals during the first through sixth 
week, were .08, .59, .62, .84, .54, and .44 respectively. 
All values except the correlation for the first week were 
significant at the 1 per cent level of probability. 

It was found that the pigs, when establishing them- 
selves on a teat(s), did not select it because of its location 
(front to rear, or left or right side) or because of its 
milk-yielding ability. The reason for selecting a certain 
teat(s) to nurse during the lactation period was not deter- 
mined in this study. 

It appeared that the pigs influenced the milk-producing 
ability of the glands, to a large extent, by their stimulation 
and by the demands they made on the glands. It appeared 
that the larger pigs, which were assumed to be the most 
vigorous, emptied the glands more completely and thus 
stimulated greater milk production. The smaller pigs at 
birth were not able to stimulate milk yield as favorably. 

Large differences in milk yield were observed between 
glands, but no individual gland(s) was a significantly large 
or small producer. 

When the milk yields from teats paired laterally from 
front to rear (left 1 and right 1) were compared, no differ- 
ences were determined within the limits of the tests 
applied. Neither was there any significant difference in 
the milk yield of glands located on the left and right side 
for the six sows studied. 

The nursing frequency of pigs was determined by the 
use of a movie camera. The average nursing intervals, 





in minutes, were 43.5, 50.4, 52.0, 54.9, and 58.2 during 
the first through the sixth week of lactation. 
Microfilm $2.75; Xerox $4.60. 89 pages. 


SOME CHEMICAL CHARACTERISTICS OF 
NEUROACTIVE AGENTS IN THE BLOOD 
OF DDT-POISONED COCKROACHES, 
CRAYFISH AND CRABS. 


(L. C. Card No. Mic 61-141) 


William Brown Hawkins, Ph.D. 
University of Llinois, 1960 


During the course of poisoning by DDT, a neuroactive 
substance is released into the blood of American cock- 
roaches, Periplaneta americana (Linne’) and Periplaneta 
brunnea (Burmeister); crayfish, Orconectes virilis 
(Hagen) and O. propinquus (Girard); and crabs, Callinectes 
sapidus (Rathbun). The substance collected from each 
animal is effective in increasing spontaneous nervous 
activity when applied to an isolated ventral nerve cord of 
the other test animals. The three biologically active 
materials are soluble in water, ethanol, and methanol, but 
insoluble in ether and carbon tetrachloride. Acetone and 
alkali destroy the biological activity of the substances. 
Samples of blood were chromatographed using one or more 
of these developing mixtures in sequence -- n-propanol: 
water:formic acid = 8:1:1, n-butanol:acetic acid: water = 
4:1:5, and benzene: water:n-butanol:methanol = 1:1:1:2. In 
all the systems the material from the blood of the animals 
exhibited similar Rf’s. From a liter of blood collected 
from DDT-prostrate crayfish, a sample of the neuroactive 
substance was partially purified by chromatography. 
Organic spot tests applied to portions of this material and 
to equal portions obtained by the same handling from 
normal crayfish blood indicated that the neuroactive ma- 
terial contained nitrogen but no phosphorous and may be 
a primary aromatic amine and perhaps an ester. 

Microfilm $2.75; Xerox $3.00. 34 pages. 

















EFFECT OF INDUCED COLD TORPOR 
ON BLOOD COAGULATION AND 
OTHER BLOOD PROPERTIES OF 
PSEUDEMYS SCRIPTA ELEGANS 


(L. C. Card No. Mic 61-755) 


Felix Anthony Jacques, Ph.D. 
St. Louis University, 1960 





It has been observed repeatedly that during hibernation 
and estivation many animals display a drastically reduced 
metabolic rate. It has also been noted that a prolongation 
of blood clotting generally accompanies this reduced 
metabolism. The physiological mechanisms involved in 
these metabolic alterations, however, are only slightly 
understood. 

The primary purpose of the present investigation was 
to study the variations in blood coagulation which are 
associated with prolonged exposure to cold. This was 
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performed by subjecting three groups of control (warm) 
and three groups of experimental (cold torpid) turtles 
(Pseudemys scripta elegans) to room temperature (21° - 
22°C.) and to low temperature (2°-4°C.) respectively, for 
from one to six months. Blood coagulation was studied 
utilizing such standard tests as plasma prothrombin 
clotting time and coagulation time of whole blood. An 
anticoagulant substance with the metachromatic staining 
properties of a mucopolysaccharide was extracted from 
the plasma and an attempt was made to correlate quanti- 
tatively this substance with the respective mast cell 
populations of liver and duodenal tissues. 

A secondary purpose of the investigation was to study 
any variations in serum lipid and lipoprotein levels for 
possible relationships of these substances with a spon- 
taneously occurring blood heparin complex. Serum total 
lipids were determined microchemically and these values 
used to assay quantitatively the serum lipoprotein frac- 
tions obtained by electrophoresis. Serum total proteins 
were determined also, and an analysis was made of serum 
protein electrophoretic patterns. 

The cumulative prothrombin clotting mean for the three 
groups of warm and the three groups of cold torpid ani- 
mals was 31 and 38 seconds respectively. A marked 
decrease in the prothrombin clotting time was observed 
in both warm and cold torpid groups around mid-December 
and an absence of whole blood coagulation was noted in 
some of these animals from both warm and cold environ- 
ments. It was concluded that neither the warm nor the 
cold torpid animals had any apparent fibrinogen deficiency, 
and that the clotting prolongation was possibly due both to 
an alteration in stage I of the clotting process, i.e. - the 
formation of plasma thromboplastin, and to seasonal 
factors independent of the experimental environment. 

The yield of the metachromatic staining anticoagulant 
was found to be greater when plasma was incubated with 
trypsin before the substance was extracted. Mean yields 
for the extracted anticoagulant were 2.04 and 6.67 mg./ 
100 ml. plasma for the three groups of warm and three 
groups of cold torpid animals respectively. During the 
advent and course of the winter season, the cold exposed 
groups displayed a definite tendency toward an increased 
yield of the metachromatic anticoagulant. 

Neither environmental nor seasonal factors appeared 
to affect serum total protein and serum total lipid toa 
significant extent. Means for the cumulative serum total 
protein values of the three groups of warm and three 





groups of cold torpid animals were 3.1 and 3.2 mg./100 ml. 


serum respectively; for serum total lipid, 245 and 232 
mg./100 ml. serum respectively. 

Five basic types of electrophoretic patterns were 
recognized for both serum proteins and serum lipopro- 
teins. Types I, I, II and IV exhibited five fractions; 
type V four fractions. No fraction displayed a mobility as 
great as human albumin. Fraction V appeared to be the 
only fraction with an electrophoretic behavior comparable 
to human serum protein fraction. Fraction III was im- 
mobile and contained the highest lipid concentration. The 
animals from the warm environment showed the higher 
values for serum iipoprotein. 

Very little correlation could be found between the 
metachromatic staining anticoagulant and prothrombin 
clotting times. Some positive correlation was found be- 
tween the metachromatic anticoagulant and several serum 
lipoprotein fractions. It was concluded that the meta- 





chromatic anticoagulant either does not function as an 

in vivo antilipemic agent in the turtles studied or that a 
deficiency exists in some factor necessary for the anti- 
lipemic function of the metachromatic substance. Very 
little correlation was found between serum lipoprotein 
fractions and prothrombin clotting times. The correlation 
displayed, however, was negative. 

Additional studies have shown the chromatographic 
characteristics of the metachromatic anticoagulant to be 
identical with chondroitin sulfate from bovine nasal 
septum. In very low concentrations the metachromatic 
anticoagulant displayed the same degree of anticoagulant 
activity as chondroitin sulfate-A; at a somewhat higher 
concentration the substance demonstrated an anticoagulant 
activity equal to heparin. It was concluded that turtle 
plasma contains an anticoagulant substance which demon- 
strates certain properties of both chondroitin sulfate-A 
and chondroitin sulfate-B but does not appear to be 
entirely identical with either of these substances. 

Microfilm $2.75; Xerox $7.60. 163 pages. 


SKINFOLD AND OTHER 
ANTHROPOMETRICAL MEASUREMENTS 
OF PREADOLESCENT BOYS FROM 
SELECTED ETHNIC GROUPS 


(L. C. Card No. Mic 60-6430) 


John Piscopo, Ed.D. 
Boston University School of Education, 1960 


Supervisor: Dr. Arthur G. Miller 


The purpose of this study was to establish percentile 
norms for skinfold and other anthropometrical measure- 
ments of Italian, Jewish, and Negro preadolescent boys, 
(ages: 10, 11, and 12 years). Percentile norms (10th, 
25th, 50th, 75th, and 90th levels) were determined on one 
half year age units for 647 male subjects selected from 
the Boston, Massachusetts, and surrounding area. 

The skinfold measurements included five sites: (1) ab- 
dominal, (2) chest, (3) lateral arm, (4) posterior arm, 
(5) scapula; the other anthropometrical measurements 
included (1) height, (2) weight, (3) chest girth, (4) upper 
arm girth, (5) thigh girth, and (6) bi-iliac diameter. 

A new improved Harpenden skinfold caliper with 
accurate reading to 0.1 millimeter was employed in this 
investigation. An ethnic approach in the selection of 
subjects was also affected in the study. 

The skinfold measurement technique provides a quick 
and accurate measurement of subcutaneous body fat. 
These measurements in conjunction with accurate and 
quantitative anthropometric height, weight and girth data 
can aid in appraising the physical status of the individual 
at a given age. Further knowledge of skinfolds and other 
body build components is furnished for research workers 
and others interested in child growth and development. 

The measurement and compilation of more than 7,000 
skinfolds and other anthropometrical measurements were 
prepared for analysis. The various phases in the analysis 
of the data included: 

1. Establishing percentile norms for eleven body 

measurements 
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Correlations between five skinfold measurements 


. Correlations between body build components 


. Correlations between total skinfold measurements 
and Wetzel Grid physique rating 


Comparison of body fat, height and weight measure- 
ments between each ethnic group 


Comparison of various height and weight studies 
with the present investigation. 


The Pearson product-moment method was employed to 
determine correlations between measurements. The tech- 
nique in analysis of variance employing the *F” ratio was 
used to determine the statistical difference among group 
means between the selected ethnic groups. The level of 
significance was established at the 1 per cent level. 

The percentile tables disclosed the largest skinfold 
values within the Jewish group followed by the Italian and 
Negro groups. Higher percentile scores relative to height, 
weight, girths and bi-iliac diameters were generally evi- 
dent within the Jewish group followed by the Italian and 
Negro subjects. 

All subcutaneous fat thicknesses measured at each site 
were significantly inter-correlated with “r” values ranging 
from .60 to .97. Moderate to high correlations were found 
between skinfolds and other measures of weight, chest 
girth and upper arm girth. Low correlations prevailed 
between height and skinfolds. 

A marked relationship was found between skinfolds and 
physique rating as determined by the Wetzel Grid tech- 
nique. 

Significant differences were found between the three 
groups relative to abdominal, chest and posterior arm 
skinfolds. The height measurement revealed non-signifi- 
cant differences at each age level. Weight measurements 
disclosed significant differences at the 11 and 11 1/2 year 
age units. 

The Italian and Negro groups used in this study were 
not as tall as the subjects of the Stuart-Meredith and Boyd 
tables. The Jewish boys used in this study were generally 
taller and heavier than the males of the older studies. The 
subjects of the present study were taller than those indi- 
viduals measured in the Pett Canadian tables. 

Several conclusions are listed as follows: 


1. The skinfold technique employing the Harpenden 
caliper provides an accurate and reliable method 
of measuring subcutaneous body fat. 


. Skinfold measurements may be included in child 
growth and anthropometrical studies for the ap- 
praisal of quantitative leanness/fatness. 


. The use of percentile tables permits those inter- 
ested in child growth and development to readily 
determine in what portion of a distribution a child 
falls with respect to each measurement taken. 


. Significant degrees of differences at the 1 per cent 
level existed between certain skinfold and other 
body measurements relative to the three ethnic 
groups studied. 


The Jewish group predominantly possessed the 

largest percentile skinfold measurements followed 

by the Italian and Negro groups respectively. 
Microfilm $3.35; Xerox $11.70. 258 pages. 





THE INFLUENCE OF ABNORMAL ANIONS 
AND k-STROPHANTHOSIDE ON THE 
MECHANICAL RESPONSE AND 
ELECTROLYTE PATTERN OF 
DRIVEN RAT VENTRICLES 


(L. C. Card No. Mic 60-6751) 


Shyojiro Tom Taketa, Ph.D. 
Stanford University, 1960 


The influence of the lyotropic anions, nitrate and thio- 
cyanate, on the mechanical response of driven ventricle 
was compared with that of chloride. The relationships 
between mechanical response and sodium and potassium 
contents were compared in heart muscles perfused with 
chloride and nitrate media. In the case of chloride 
muscles the extracellular volume was estimated from 
sucrose space, and the partition of sodium and potassium 
between extra- and intra-cellular compartments was 
determined. For comparison, similar measurements were 
made on in vivo ventricles, in which extracellular volume 
was based on chloride space. 

The progressive substitution of either nitrate or thio- 
cyanate for chloride, or thiocyanate for nitrate, at 37° C 
augmented the contractile response in the order Cl < 
NO; < SCN , with the tension increment passing through 
a maximum in all cases. The rates of amplitude decay in 
reference media at 37° C were arranged in the order 
NO; < (Cl +SCN )< Cl < (NO;+SCN ). In all cases 
the response of hypodynamic muscles to various treat- 
ments at 37° C was positive: (i) The responses to refer- 
ence media (i.e., glucose and increased calcium salt) were 
great and were of similar magnitudes in chloride and 
nitrate. (ii) The responses to low sodium were greater 
in chloride than in nitrate in the absence of glucose, but 
were faster and greater in nitrate than in chloride in the 
presence of glucose. (iii) The magnitudes of response to 
glucose were similar in chloride and nitrate media at 
0.10 per cent concentration, but were slightly greater in 
nitrate in 0.05 per cent, and in chloride at the 0.20 per 
cent level. In all cases the initial rates of tension rise 
were faster in nitrate than in chloride. The responses to 
the subsequent introduction of k-strophanthoside (5.73 x 
10~’M) were greater in chloride than in nitrate at all three 
concentrations of glucose, but the initial rates of tension 
rise were about the same in both classes of muscle. 
Thiocyanate ions enhanced the positive responses of 
muscles markedly in nitrate to both glucose and k-stroph- 
anthoside in 0.10 per cent glucose, whereas in 0.05 per 
cent glucose, they potentiated the responses of chloride- 
perfused muscles to glucose and of nitrate-perfused 
muscles to k-strophanthoside. In the case where 0.10 per 
cent glucose and k-strophanthoside were tested simultane- 
ously, the initial rates of tension rise were arranged in the 
order Cl = (NO,+SCN )< NO; < (Cl +SCN ), and the 
peak increments attained were in the order (NO, +SCN ) 
<NO;,< Cl =(Cl +SCN ). The magnitudes of tension 
increment were unaffected by the order of addition of 
glucose and k-strophanthoside in chloride, but were 
slightly greater when added together than serially in 
nitrate. In bi-anionic mixtures of thiocyanate and chloride 
or nitrate, the maximum tensions attained were greater in 
both cases when added serially than simultaneously. 

The isolated myocardium maintained in Feigen-Lock’s 
solution took up sodium and lost potassium. Since the gain 
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in sodium was greater than the loss in potassium, which 
were intracellular, there was a net increase in the sum of 
the two cations. The water contents were the same in 
nitrate-perfused and in vivo ventricles, but lower in 
chloride-perfused muscles. 

Changes in levels of contractile response were not 
associated with alterations in either total tissue water or 
its distribution between the extracellular and intracellular 
phases in chloride-perfused muscles. However, changes 
in levels of contraction were definitely associated with 
alterations in intracellular sodium and potassium con- 
tents as well as concentration. In hypodynamic- compared 
to reference-preparation there was a marked gain in 
intracellular sodium content and a smaller but significant 
decrease in potassium, resulting in a net increase in the 
sum of the two. Similar changes in concentration were 
observed. The mechanical responses of hypodynamic 
muscles were potentiated substantially by k-strophanthos- 
ide in either the absence or presence of glucose. In both 
cases there was a marked reduction in intracellular 
sodium content as well as concentration, whereas the 
potassium content remained unchanged. Its concentration, 
however, increased considerably in the presence of glu- 
cose, but remained unchanged in its absence. In both 
cases sodium content as well as concentration remained 
higher, and potassium lower, than reference. The data 
indicate that sodium was extruded at twice the rate of 
water and that potassium movement was inhibited by 
k-strophanthoside in the presence of glucose. In the ab- 
sence of glucose sodium was extruded at a rate greater 
than twice that of water, while movement of potassium 
appeared to be isomolar. 

Microfilm $2.75; Xerox $6.40. 133 pages. 


A BIOCHEMICAL STUDY OF THE DEVELOPMENT 
OF THE CELLULAR SLIME MOLDS 


(L. C. Card No. Mic 60-5061) 


Ikuo Takeuchi, Ph.D. 
Princeton University, 1960 


The object of this study is to correlate changes in the 
activity in some mitochondrial enzymes with specific 
stages of development and specific regions within devel- 
oping cellular slime molds in order to contribute towards 
an ultimate understanding of development in terms of 
biochemical pathways. 

The activity of succinic dehydrogenase and cytochrome 
oxidase were studied in different developmental stages of 
the slime mold, D. mucoroides, examining with special 
care the transition from the active feeding to the morpho- 
genetic stages. Succinic dehydrogenase remained low in 
activity during the early part of the growth period, but 
increased in activity about 4-5 hours before the initiation 
of aggregation. The time of this sudden increase corre- 
sponded with the time of transition from the logarithmic to 
the stationary phase in the growth curve of the amoebae, 
and it was further shown that this was the period of bac- 
terial food supply depletion and the cessation of feeding. 
Also at this time, the small dot-like form of the mito- 
chondria seen in the earlier feeding stages became super- 
seded by new filament-like structures, and the amoebae 
showed more active pseudopod formation and a greater 
rate of movement. Thus the amoebae seem to undergo 








considerable metabolic and cellular changes at this inter- 
phase between the vegetative and the aggregation stages. 
In contrast to the increase in succinic dehydrogenase, 
cytochrome oxidase activity was found to decrease at this 
stage and remained low in the migrating pseudoplasmo- 
dium. Some possible explanations for this were discussed. 

Histochemical studies were made to examine the possi- 
bility of differential distribution of these enzymes in the 
migrating pseudoplasmodia of D. mucoroides and D. dis- 
coideum. In the case of D. mucoroides the posterior, pre- 
spore region showed higher enzyme activities than the 
anterior, pre-stalk region. The migrating pseudoplas- 
modia of D. discoideum did not show clear differential 
staining between the two regions for either reaction, al- 
though experiments with phenylurethane indicate that in 
older migrating pseudoplasmodia, there is a similar, but 
latent, differential pattern of cytochrome oxidase. These 
results were discussed in comparison with the studies of 
the localization of other enzymes. 

The present study would seem to indicate that changes 
in the structure and the activity of mitochondria is corre- 
lated with the differentiation of the amoebae in the develop- 
ment of the slime molds. The meaning of these mito- 
chondrial changes, such as their possible relation to the 
synthesis of specific substances required for development, 
must await future investigations. 

Microfilm $2.75; Xerox $3.80. 67 pages. 











STUDIES OF PHYSIOLOGIC TREMOR IN THE DOG 
(L. C. Card No. Mic 60-6585) 


Hirsh Wachs, M.D., Ph.D. 
Northwestern University, 1960 


Tremor was studied in dogs under conditions of wake, 
sleep and after surgery of the central and peripheral nerv- 
ous system. Included were lesions of cerebellar, fore- 
brain, basal ganglia, thalamic, brain stem, spinal cord, 
and root structures. 

The mean frequency of tremor in the normal wake ani- 
mals is 8.5 cycles per second in the upper extremities and 
11.9 cycles per second in the lower extremities. The mean 
amplitude of tremor in these animals in the upper extremi- 
ties is 3.9 millimeters and in the lower extremities is 3.2 
millimeters, at a calibration of 8 millimeters equivalent to 
1000 microvolts. The tremor pattern of the upper ex- 
tremities in the normal waking animals is slightly irregu- 
lar, and in the lower limbs this pattern shows a greater 
degree of irregularity. Tremor in the upper extremities 
of the normal dog differs from that of the lower limbs by 
showing lower frequency, greater waveform regularity, 
and higher amplitude. 

Sleeping normal animals exhibit decreased frequency 
and increased waveform regularity, but no amplitude 
change in the upper extremities as compared to the same 
limbs in the wake state. However, during sleep as during 
wake, the upper extremities show lower frequency, greater 
waveform regularity and higher amplitude than the lower 
limbs. Sleeping post-surgical animals reveal the same 
changes as do the sleeping normal dogs with one additional 
alteration; these dogs show a significant decrease in fre- 
quency of the lower limbs in sleep as compared to wake. 

No significant difference is found in the tremor record- 
ings of decerebrate animals produced by the Sherrington 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 





3144 


POLITICAL SCIENCE 





intercollicular transection method as compared to the 
animals which were decerebrated following prior cerebel- 
lar lesions. There is no consistent change in the tremor 
pattern of any animal following surgically produced 
lesions of forebrain, brain stem, cerebellar, spinal cord 
or root structures as performed in this study. 

Studies of nine dogs, in which respiration was sup- 
pressed with pentobarbital and simultaneous recordings 
made of respiration, electroencephalography, tremor, 
and electrocardiography, were carried out in the agonal 
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THE EMERGENCE OF THE MODERN 
REGULATORY STATE: A STUDY OF 
AMERICAN IDEAS ON THE REGULATION 
OF ECONOMIC ENTERPRISE 1885-1917. 


(L. C. Card No. Mic 60-6603) 


James Elliott Anderson, Ph.D. 
The University of Texas, 1960 


Supervisor: Dr. Emmette S. Redford 


This is a study of the significant ideas on government 
regulation of economic enterprise expressed during the 
years between 1885 and 1917. As these dates mark the 
first major era in the growth and development of regula- 
tion by the national government, ideas relating to national 
action are emphasized. 

The discussion of ideas in the dissertation is organized 
around six major topics. Three of these are general in 
nature and three are more specific. The general topics 
include the question of whether government should regu- 
late; whether regulation should be handled by the state or 
national governments and the powers of each; and the 
general purposes of economic regulation during this era. 
The more specific topics discussed are the regulation of 
trusts and monopolies, the regulation of railroads, and 
independent regulatory commissions. The discussion of 
these specific topics also serves to illustrate the accept- 
ance and application of some of the general ideas on regu- 
lation and the pragmatic approach of Americans toward 
economic regulation. 

Some of the major conflicts in thought during this era 
are pointed up. These include the conservative laissez _ 
faire-liberal reform struggle, the states’ rights-nationalism 
controversy, the divergence between those favoring “regu- 
lated competition” and “regulated combination” as the 
proper approach to the problem of antitrust, and the argu- 
ment arising over the use of independent regulatory com- 
missions. 

This dissertation should contribute to a better under- 
standing of economic regulation in the United States. Most 
of the regulatory programs existent at the present time 
were begun during the years between 1885 and 1917 or 
are applications and elaborations of ideas expressed during 
this era. Indeed the New Deal can be considered as an 
extension of the progressive reform movement. 

Microfilm $3.45; Xerox $12.15. 266 pages. 








period. The first of these functions to stop is respiration, 
followed in a few seconds by cessation of electroencephal- 
ographic activity. The physiologic tremor pattern stops 
about 25 seconds later, and the electrocardiographic 
activity ceases after another 90 seconds. This indicates 
that physiologic tremor is an entity in itself and is not 
dependent for its display upon respiration, electro- 
encephalographic activity, electrocardiographic function 
or any other extraneous bodily movement. 

Microfilm $2.75; Xerox $9.25. 204 pages. 
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THE THEORY OF STATE INTERPOSITION TO 
CONTROL FEDERAL ACTION: A STUDY OF THE 
KENTUCKY AND VIRGINIA RESOLUTIONS OF 1798, 

OF CALHOUN’S DOCTRINE OF NULLIFICATION, 

AND THE CONTEMPORARY INTERPOSITION 

RESOLUTIONS OF SOME SOUTHERN STATES. 


(L. C. Card No. Mic 61-555) 


Karl Adolf Andresen, Ph.D. 
University of Minnesota, 1960 


When the United States Supreme Court in 1954 declared 
racial segregation in public schools to be unconstitutional, 
it meant the beginning of the end of a long-established 
pattern of racial segregation in the schools of the South. 
Paradoxically, the decision also led to the revival of a 
constitutional theory which had nct been asserted since 
before the Civil War. The revival of the doctrine of inter- 
position, which asserts the right of the states to control 
or veto federal action deemed unconstitutional, was led by 
Mr. James Jackson Kilpatrick, editor of the Richmond 
News Leader. Mr. Kilpatrick carried on an intensive 
editorial campaign in order to promote the acceptance of 
the interposition doctrine. In February 1956 the Virginia 
General Assembly enacted an Interposition Resolution. In 
the following months similar Interposition Resolutions 
were passed in the states of Alabama, South Carolina, 
Mississippi, Georgia, Louisiana, Florida, Arkansas, 
Tennessee, and Texas. In all the states except Arkansas 
the Resolutions were passed by the state legislature. In 
Arkansas there were two Interposition Resolutions, both 
acted upon directly by the voters, one as a proposed amend- 
ment to the state Constitution and one as an initiative peti- 
tion for a law of the state. 

A study of the history of the doctrine of interposition 
should begin with the Kentucky and Virginia Resolutions 
of 1798 and 1799. In these Resolutions the words “inter- 
pose” and “nullification” appeared. Whether Kentucky and 
Virginia asserted the right of a state single-handedly to 
veto or control federal action is debatable. Such a right 
was asserted by Calhoun, at least until the other states 
specifically granted to the central government, through a 
constitutional amendment, the power which was contested 
by the nullifying state. Calhoun transformed a vaguely 
stated assertion into a systematic and elaborate theory. 
This included the following premises: 1) The states were 
sovereign before 1787-89; 2) the Constitution was estab- 
lished by the states, not by the American people in a united 
capacity; 3) since sovereignty was held to be indivisible 
and since the states had not surrendered their sovereignty 
when they formed the new union, they remained fully and 
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exclusively sovereign even after the establishment of the 
Constitution; 4) the Constitution was analogous to a busi- 
ness partnership type of compact and also to an inter- 
national treaty; 5) the central government was an agent 

of the states. With these premises the conclusion could 
logically be drawn, as it was by Calhoun, that a state could 
single-handedly exercise a suspensive veto over alleged 
unconstitutional federal action and a minority of the states, 
if over one fourth, could absolutely veto such action. 

Some of the contemporary Interposition Resolutions 
declared the decision in the Segregation Cases to be “null” 
and “void.” Others “interposed the sovereignty” of the 
states. Most pledged their intention to take “all appropriate 
measures, honorably and legally available, to resist...” 
the alleged illegal federal action. The language of the 
Resolutions of 1798 and the ideas of Calhoun were both 
reflected in the contemporary Interposition Resolutions. 

A few went beyond Calhoun, and, in effect, advocated the 
right of a state single-handedly to exercise a permanent 
veto over federal action. 

The premises of the doctrine of interposition can be 
met with others which are compatible with the national 
supremacy point of view. The doctrine of interposition 
itself can be subjected to the following criticisms: 1) It 
contravenes the United States Constitution; 2) it is in- 
compatible with the system of federalism; 3) it is incom- 
patible with the majority rule principle. 

Microfilm $4.60; Xerox $16.20. 359 pages. 





POLITICAL CHANGE IN MOROCCO 
(L. C. Card No. Mic 60-4960) 


Douglas E. Ashford, Ph.D. 
Princeton University, 1960 


The Moroccan experience from 1956 to early 1959 
demonstrates many of the most difficult problems faced 
by new nations. From a heterogeneous people and after 
a generation of colonial rule Morocco has endeavored to 
establish a new national political system. The develop- 
ment of such a system must acknowledge the physical 
limitations of the new country, the constraints on partici- 
pation imposed by the stage of advancement of her people, 
and the immediate priorities and policies necessitated by 
independence itself. The result has been to perpetuate a 
pattern of political relationships not unlike that of the 
colonial regime in some respects, but which has popular 
support and which has paved the way for increased popular 
participation in national political affairs. 

Participation must be conceived in terms applicable 
to a retarded country. Individuals express themselves as 
their experience and interests suggest, but in a new nation 
this is likely to be a fairly restricted range of expression 
on the national level. It is strongly influenced by the de- 
sire of the nationalist movement to retain pre-eminence, 
which may not always be in harmony with increasing the 
number of active political participants. The new citizens 
express themselves in the ways permitted by their capa- 
bility and their conception of the nation. For descriptive 
and analytical purposes the ways in which influence are 
exercised in a new nation may conveniently be thought of 
as charismatic, coercive, institutional and traditional 


relationships. 





The Moroccan experience is important as a demonstra- 
tion of the difficulties of bringing the prevailing patterns 
of influence of a new nation to bear on national political 
problems. On the whole the new nation must continue to 
use forms of influence common to the previous colonial 
regime, but must also provide channels for new political 
expression as social change proceeds and as the new 
citizens seek fulfillment of expectations associated with 
independence. The forms of influence most suitable for 
immediate problems, charisma and coercion, are in many 
ways incompatible with new patterns of influence, which 
are encouraged by independence. While stop-gap meas- 
ures can be taken to rationalize and to reinforce old pat- 
terns of influence, the new nation must adjust to new de- 
mands in its political system and to forms of influence 
more suitable to seeking solutions to future problems. 

If circumstances prevent this delicate harmony of immedi- 

ate and future considerations, the emerging political sys- 

tem may collapse in violence or disintegrate in anarchy. 
Microfilm $12.20; Xerox $43.50. 965 pages. 


ABRAHAM LINCOLN AND THE 
AMERICAN LIBERAL TRADITION 


(L. C. Card No. Mic 60-6531) 


John Logan Auble, Ph.D. 
Northwestern University, 1960 


Adviser: Dr. William M. McGovern 


During the more than two years spent in writing this 
dissertation, the author was occasionally asked this ques- 
tion: “What new thing can anyone say about Abraham 
Lincoln?” Then he felt a vicarious sympathy for the 
medieval student who was doomed to consume almost 
interminable hours “defending his thesis” before the 
learned doctors of his university. 

In attempting to meet this challenge, the writer not 
only sets forth the well-known facts about Lincoln’s life 
and times, but also reorders and reinterprets them in the 
light of the aims, definitions, approaches, and philosophical 
speculations which are briefly summarized below. 


A. THE GRAND DESIGN 


The chief objective of this dissertation is to appraise 
the role of the Sixteenth President in broadening, deepen- 
ing, and permanently settling the course of the American 
liberal tradition. This is conceived of as an ever-enlarging 
stream running through three national “revolutions,” the 
first two of which end about 1830 and 1890, respectively, 
and the third flows into the indefinite future. 


B. THE OPERATIONAL DEFINITIONS 


1. Through the clairvoyant eyes of Count Alexis de 
Tocqueville, the western frontiersman of Lincoln’s earlier 
years is seen to have been ingeniously independent, 
freedom-loving, pragmatically materialistic, and gener- 
ously idealistic. At present, in the face of David Riesman’s 
claim that today’s American has since exchanged his “inner- 
directed” attitudes for “outer-directed” mass stimuli, 
he may be thought of as a descendant of the Nineteenth 
Century’s “new man.” 
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2. With the aid of Dr. McGovern, the “liberal” is herein 
deemed to be a believer in free enterprise as against pa- 
ternalistic statism, and in multi- or biparty democracy 
as opposed to uniparty totalitarianism. This means that 
today’s so-called “conservatives” and “radicals,” who too 
often merely exchange recriminations, may be placed in 
the same liberal stream. However, because of their politi- 
cal, social, and religious traditionalism, advocacy of mixed 
government, and their skepticism about the ability of edu- 
cation and science to perfect human nature and society, 
the former are seen to be moving much more slowly near 
to its right bank than the more optimistic radicals are 
sailing along its left. 


C. THE OBSERVED BEHAVIORS 


The applications of the operational definitions to groups 
and individuals bring out many of their activities, some of 
which are mentioned in the Introduction and many others 
described in the body of the dissertation. 

1. For example, the behaviors of the radical aboli- 
tionists are sharply contrasted with those of the defenders 
of slavery. 

2. Again, when Abraham Lincoln is viewed in the light 
of these criteria, he is found to be a Henry Clay exponent 
of western agrarianism and a Hamiltonian believer in 
balanced government, but a Jeffersonian-Declaration of 
Independence humanitarian radical. 


D. THE MULTI-FACETED APPROACHES 


These are designed to fashion a fairly well-integratcd 
picture out of the voluminous data of the dissertation. One 
is biographical, not only with respect to its great central 
figure, but also in relation to many other people with whom 
he lived and moved. A second consists of constitutional, 
political, institutional (here slavery is the prime example), 
social, and military historical vignettes. Still a third is 
socio-psychological, and a fourth is philosophical. 


E. THE PHILOSOPHICAL CONCLUSIONS 


Finally, the eudaemonic golden mean of Aristotle, the 
pietistic expediency of Edmund Burke, and the Karmatic 
Providence of Lincoln are invoked to explain why the au- 
thor considers him and Thomas Jefferson the two fore- 
most American liberal theorists. In attaining that emi- 
nence, the former became not only the Great Emancipator, 
but also the Great Nationalist, Strategic-Tactician, Politi- 
cian-Statesman, Social Humanitarian, and globe-encircling 
Symbol of Free World Liberalism. 

Microfilm $8.00; Xerox $28.35. 629 pages. 


POLITICAL SCIENCE AND SOCIETY 
IN GERMANY, 1870-1933. 
AN INTRODUCTORY SURVEY. 


(L. C. Card No. Mic 61-481) 
Otto William Butz, Ph.D. 
Princeton University, 1953 


What follows is intended as a study of the interdepend- 
ence between aspects of the values, the social structure 





and the political life of German society and the method and 
orientation of German formulation and analysis of political 
problems between the years 1870 and 1933. The research 
involved has been concerned with three general questions: 
firstly, a survey and analysis of representative German 
political writings drawn from four principal professional 
journals in the fields of law, public policy, politics and 
sociology, from one democratic socialist intellectual re- 
view, and from some forty-five monographs which, from a 
reading of the periodical literature, appear to have been 
the basic writings in the area of scholarship in which this 
study is interested; secondly, an examination of the strengths 
and weaknesses of these writings from the point of view of 
politics as a social science and a national resource’ and 
an attempt to relate these to the concrete social, political 
and psychological situation of the times; and thirdly, on 
the basis of this analysis, the suggestion of some tentative 
socio-political preconditions for the existence of politics 
as a social science and a national resource in any society. 

Part I examines the decline of German political study 
after 1870 into a number of uncoordinated, separate and 
specialized state science (most outstandingly, Staatsrechts- 
lehre and Sozialpolitik), and the value-free and culturally, 
rather than politically, oriented study of society or Gesell- 
schaft; considers this development in terms of the political 
defeat of German liberalism in 1848, the imposed nature of 
the establishment of the German Empire, the authoritarian 
and democratically unintegrated social and political struc- 
ture of the Bismarckian order, and the traditionally apolit- 
ical, cultural and literary orientation of German humanism; 
and traces the development of an awareness among a mi- 
nority of German writers after 1900, of the need for a 
synthetic study of politics with a social science methodology 
of its own and addressed to the formulation and empirical 
study of the foundations, the decision-making and the over- 
all operation of the German state. 

Part II considers representative contributions to the 
scientific study of politics from the fields of political 
geography, sociology and law during the Weimar period, 
surveys and analyzes what are found to be the relevant 
social, political and psychological aspects of the crisis 
situation of Weimar society, and seeks to demonstrate, by 
an analysis of specific writings, the manner in which these 
crisis conditions both stimulated the objective study of 
politics as a social science and resulted in sentiments and 
attitudes which opposed this social science work and finally 
brought about conditions which made its further develop- 
ment impossible; and, finally, surveys and analyzes the 
culmination of social science work in the study of politics 
in the treatises of a minority of German academics, most 
notably among them, Adolf Grabowsky and Hermann Heller. 
In order to overcome the many one-factor analyses current 
at the time and to free themselves both from the traditional 
German idealistic organicism which was impeding the 
empirical analysis of political and social facts and from 
the legal formalism which tended to evade all empirical 
social and political problems, these scholars combined 
the idea of the state as an international actor with the 
social-action analysis of Max Weber and developed a 
structural-functional methodology of politics as a social 
science which, it is maintained, marked the first time 
that German intellectuals as political scientists had be- 
come masters of their data and had achieved what might 
be called a voluntaristic and scientific approach and method 
for the formulation and analysis of German society’s polit- 
ical problems. 
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The Conclusion suggests some general preconditions 
for the development of politics as a social science, in- 
cluding: utilitarian values in terms of which government 
is held to constitute a rationally understandable apparatus 
for serving man’s welfare; a sense of popular sovereignty 
and responsibility and competence for participating in 
decision-making; political and intellectual freedom to par- 
ticipate; a state and government which are emotionally and 
rationally accepted, at least in principle; issues which 
are important but which do not seem so complex and criti- 
cal that they seem beyond solving within the existing sys- 
tem; and values which are sufficiently relativized to stimu- 
late and permit objective inquiry, but among which there 
remains a common core of absolutes, so that the political 
scientist as a political scientist will not bolt from free 
scientific inquiry in order to find security and integration 
with his fellows as a human being. 


1. An instrument which recognizes and applies itself 
to the task of gathering, conceptualizing and adapting data 
for the clarification of the availability, the effectiveness 
and the implications of means and intermediate goals for 
rationally realizing the society’s ultimate values. 

Microfilm $3.85; Xerox $13.50. 300 pages. 


EUGENIC STERILIZATION: A STUDY 
IN THE RELATIONSHIP BETWEEN 
LAW AND SOCIAL CONTROL 


(L. C. Card No. Mic 60-6544) 


Alan Stuart Engel, Ph.D. 
Northwestern University, 1960 


Twenty-eight state compulsory sterilization statutes 
and twenty-one judicial decisions passing on the constitu- 
tionality of such programs provide here the media for a 
case study in which the propositional structure of the law 
forms the general context of the research. From a content 
analysis of legislation and litigation, a model of the law 
emerges which reflects an implicit empirical framework 
--including, most important of all from the orientation of 
this study, inferences about the potential efficacy of the 
law as an instrument for social control. To what extent 
the judicial decision makers especially have assumed 
responsibility for examining into the credibility of these 
empirical postulates, and how valid they are, represent the 
focal points of this analytical design. Based on an investi- 
gation of cases over the past half-century--with special 
emphasis on the United States Supreme Court rulings in 
Buck v. Bell and Skinner v. State of Oklahoma--there is 
considerable evidence to suggest that the courts have 
preoccupied themselves with evaluating the law in terms 
of traditional legal concepts, rather than on the basis of 
any test of empirical credibility. 

Above and beyond this explication of the propositional 
structure of the law, and of the judicial position respecting 
it, the line of inquiry here extends to a consideration of 
multidisciplinary research bearing on the empirical under- 
pinnings of sterilization legislation and adjudication. As 
a test of the propositional credibility of the law, data are 
drawn from a wide range of studies in genetics and other 
allied disciplines. In addition to materials of this order, 








the research deals at length with the record of program 
administration over the past half-century; for the evidence 
relating to the near sixty-one thousand operations author- 
ized by law constitutes an important source of information 
about the validity of the social control premises. 

What obtains from this comparative approach is a model 
of law far different, in many respects, from that originally 
propounded by the legislatures and the courts--at least 
insofar as its empirical structure and social control po- 
tential is concerned. The disparity suggests, under analy- 
sis, that the low expectation-achievement correlation is 
likely due to an unrealistic conception of the law’s poten- 
tial, owing again to the disinclination of the legal policy 
makers to examine into the validity of the empirical postu- 
lates. The case of eugenic sterilization also prompts 
consideration of a number of additional hypotheses, con- 
cerning the efficacy of law as an instrument of social con- 
trol, which bear directly on the function of the administra- 
tive process as a no less critical variable. Over-all, the 
study has been intended to provide a point of departure for 
further exploration toward a theory of law and social 
control. Microfilm $2.75; Xerox $9.45. 208 pages. 


THE MAJOR AMERICAN POLITICAL 
PARTIES AS ORGANIZATIONS: 
THE RESPONSE TO EXTREME DISSIDENCE. 


(L. C. Card No. Mic 61-131) 


Charles Raymond Green, Ph.D. 
University of Illinois, 1960 


The principal hypothesis of this research is that the 
major American political parties may be viewed as social 
organizations and can be broadly conceived of as function- 
ally differentiated sub-systems of a larger social system. 
Thus, political parties may be defined both in terms of 
specific functional relationships with other functionally 
differentiated sub-systems, and more generally in terms 
of functional specialties for the total social system. Asa 
sub-system, the party can be properly viewed as a set of 
structured interpersonal relationships (called organization) 
among a number of individuals (identified as participants 
in the organization). In the party organization, each in- 
dividual participant and each group of individual partici- 
pants receive from the organization certain inducements 
for which the individual or group is expected to make cer- 
tain contributions. Participation of individuals and groups 
continues only as long as the inducements offered compen- 
sate (compensation measured in terms of the participants’ 
values, objectives, and alternatives) for the expected con- 
tribution. 

Maintenance of the functional patterns of interaction is 
crucial for the survival of the party organization. Internal 
conflict threatens functional survival and efforts are di- 
rected in the organization to resolve such conflict. Per- 
sistent evasion of the norms which surround the basic 
functional relationships in the organization (extreme dis- 
sidence) diverts vital contribution activity. This study 
examines data on the organizational response of the major 
American political parties to extreme dissidence in the 
1920-1952 period. The initial organizational response 
to nonconformity consists in disapprobation, formally 
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manifested by reaffirmation of general organizational 
norms. Persisting dissidence elicits the techniques of 
persuasion on the assumption that at some level objectives 
are common and that conflict over subgoals can be medi- 
ated by reference to shared objectives. Dissidence which 
threatens the functional survival of the organization evokes 
the administration of sanctions, which can be understood 
as the deprivation of inducements. All internai conflict 
may be subject to disapprobation and persuasion, but only 
dissidence which impairs basic functional relationships in 
the organization results in the imposition of sanctions. 

The data indicate that in the party organization a high 
normative consensus exists in regard to the maintenance 
of functions related to support of the national ticket by 
prominent organizational participants. A low incidence of 
overt defection from the national ticket is noted among 
prominent participants, and those who explicitly repudiate 
the national ticket are subject to the administration of 
sanctions. While not subject to approval, silence, inac- 
tivity in national campaigns, and nominal support are 
tolerated in the party organization; only explicit repudia- 
tion evokes the administration of sanctions. On the other 
hand, the evidence suggests that a similar consensus does 
not exist in regard to conflict over general program al- 
ternatives. Broad issues and abstract ideas which do not 
specify concrete behavior exert little direct influence on 
the functional stability of the organization. While the as- 
sertion of widely deviant program alternatives, such as 
social-economic schemes and extreme racial views, elicits 
the first two stages of the responsive sequence, such dis- 
sidence generally does not result in the imposition of 
sanctions. 

The response of party organizations to dissidence which 
threatens functional stability is conditioned by the willing- 
ness of organizational groups which control sanctions to 
impose them, factors of timing relevant to specific sanc- 
tion devices, and alternatives available to and objectives 
of the dissident. Dissidence has a differential impact upon 
groups in the organization and groups not directly affected 
by the dissidence can be induced to administer sanctions 
not available to groups more immediately affected. Inter- 
group cooperation in the imposition of sanctions can result 
in unanticipated consequences, which are manifest both in 
the dissident behavior itself and the relationships among 
organizational groups. 

The conformance of the major American political par- 
ties’ patterns of response to extreme dissidence, both in 
terms of components and sequence, to patterns observed 
in other social organizations points to the conclusion that 
parties are social organizations and can be properly treated 
within the framework of organizational theory. 

Microfilm $3.55; Xerox $12.40. 273 pages. 





A COMPARATIVE STUDY OF THE 
PROBLEMS OF MINISTERIAL 
RESPONSIBILITY IN AUSTRALIAN AND 
CANADIAN BROADCASTING 


(L. C. Card No. Mic 60-6473) 


William Henry Nelles Hull, Ph.D. 
Duke University, 1959 


Supervisor: R. Taylor Cole 


The development of radio broadcasting and then its 
refinemeuat to include television, facsimile and frequency 
modulation broadcasting have produced technical, adminis- 
trative and political problems in almost every country of 
the world. Each country has, in its own way, met the chal- 
lenge presented and devised some means of accommodating 
the new media of mass communication in the national way 
of life. 

In the two countries under study, Australia and Canada, 
the challenge has been met by the adoption of a dual system 
of broadcasting, a system in which privately-owned stations 
operate side by side with publicly-owned ones. The 
publicly-owned stations are controlled by governmentally- 
appointed agencies, the Australian Broadcasting Commis- 
sion and the Canadian Broadcasting Corporation. The 
Commission and the Corporation are examples of a 
commonly-used governmental administrative device, the 
public corporation. 

The corporate device was adopted primarily as a way 
of combining a degree of political independence unobtain- 
able in the governmental department with the public ac- 
countability of the department. Of deep concern in this 
administrative arrangement is the role which the respon- 
sible minister, as the link between Parliament and the 
corporation, plays. The attention of this study is focused 
upon the role of the minister, in both theory and practice, 
and upon the means available to enforce the responsibilities 
which are his. 

The examination of the theory of the public corporation 
and of the role which the minister should play reveals a 
variety of responsibilities which have been assigned to him 
and several means of enforcing responsibility which are 
available to particular groups or individuals in society. 
The formal responsibilities include the appointment and 
removal of the members of the board of the corporation, 
the approval of certain of the board’s actions and the issu- 
ing of directives to the board. The means of enforcement 
vary with the groups concerned. Parliament possesses the 
question period, the debate, the committee, the vote of 
censure and several informal means of enforcement. The 
corporation’s means of enforcement depend upon the con- 
ditions of appointment and the powers granted, both to the 
minister and to the board, in the enabling act. The corpo- 
ration’s employees, other pressure groups and the in- 
dividual in society have both formal and informal means 
of enforcement. 

The study of Australian legislation and practice reveals 
a tendency to stress collective Cabinet powers and respon- 
sibilities as opposed to individual ministerial responsibil- 
ity. Nonetheless, the Minister acts as the Government’s 
spokesman on most matters dealing with broadcasting and 
is held publicly responsible for them. 

In Canada, there has been a definite tendency to deny 
ministerial responsibility for the broadcasting agency or 
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its actions. Throughout the years, the Ministers have 
regarded themselves as little more than reporting de- 
vices, as channels through which the broadcasting agency 
may communicate with Parliament. Yet, as in Australia, 
the Ministers have played a more active role than that 
which has been publicized. 

In Canada particularly, there appears to be a need for 
a clear understanding of the role of the C.B.C. as a pro- 
gramming agency. In both countries, greater recognition 
than that given in the past to the implications of particular 
technical and financial changes which have occurred since 
the War appears necessary. The effect of these changes 
suggests that the Ministers should accept increased re- 
sponsibility for certain broad policies which are now 
largely shaped by governmental decisions; that the Ca- 
nadian Minister should possess the directive power; that 
the Australian Minister might make more frequent use of 
the directive power; and, that a few minor changes should 
be made to make the means of enforcing ministerial re- 
sponsibility more effective and to ensure to the Opposition 
a more nearly equal role in the examination of the opera- 
tions of the broadcasting agencies than was the case in 
earlier years. 

Microfilm $5.30; Xerox $18.70. 413 pages. 


SOME POLITICAL EFFECTS OF THE 
FUNCTIONAL DIFFERENTIATION OF SUBURBS 


(L. C. Card No. Mic 61-159) 


Charles Seymour Liebman, Ph.D. 
University of Dlinois, 1960 


Sociologists, ecologists, economists, and geographers 
have been concerned with typologies of cities and the 
relationship between community areas in the metropolitan 
region. There is general agreement that cities may be 
distinguished from one another by the economic function 
which they perform, and that the economic function of 
different cities is generally integrated into the economy 
of the metropolitan region. A division of labor is sug- 
gested within the metropolitan area, with each community 
performing a specialized economic role. This specialized 
role is referred to as the dominant function of the com- 
munity. However, within each community only some groups 
are engaged in the dominant function. Other groups are 
engaged in economic activities which serve to sustain the 
members of the former group. 

This general scheme contains suggestions about politi- 
cal relationships between communities in the metropolitan 
area and between groups within each community. Both 
explicitly and implicitly, students of the subject have in- 
ferred that cities which perform different economic func- 
tions are likely to have different political systems, and 
that within each community the groups engaged in the 
dominant economic function are politically dominant — that 
is they are more influential with respect to determination 
of public policy than other groups. 

The present study seeks to explore these hypotheses in 
the Chicago metropolitan area. All suburbs with a popu- 
lation of over 10,000 in 1950 in the Chicago metropolitan 
area were classified by economic function, using Chauncey 
Harris’ categories as refined by Kneedler and Jones. The 





suburbs fell into two general categories — retail and manu- 
facturing. Tests were made to determine whether there 
was a variance between the two categories with respect to 
income and population change, and such political charac- 
teristics as form of government, incidence of partisan or 
non-partisan election, partisan vote in non-local elections, 
per-capita expenditure, per-capita revenue, etc. It was 
found that there was a variance for only a few character- 
istics and at least some of this could be accounted for by 
holding income constant, particularly in the case of form 
of government (manager or non-manager). 

An intensive case study of four suburbs, Oak Park, 
LaGrange, Chicago Heights, and Harvey was undertaken 
to determine whether groups engaged in the dominant 
functional activity were politically dominant. The data 
revealed that they were not dominant. The functional 
economic groups played no role in electoral activity. With 
respect to policy determination by city councils, there 
was no evidence that functionally dominant economic groups 
were more successful in achieving their political goals 
than any other group. 

Other conclusions are then drawn from the data gath- 
ered in the case studies. Two ideal types of political 
systems are suggested. Model A, in which electoral ac- 
tivity and policy formation are entirely separate, and 
Model B in which they are barely distinguishable one from 
the other. A continuum extending from one model to the 
other can be constructed and cities located at different 
points on the continuum, depending on the relationship 
between election activity and policy formation in each 
place. Emerging from the four case studies in suburban 
politics was a conviction that electoral activity and policy 
determination in local government are largely independent 
processes. That the groups engaged in one process are 
different from groups engaged in the other, and that most 
cities would be located closer to Model A than Model B on 
the continuum. Differences between cities can be ac- 
counted for by the presence or absence of an on-going 
locally involved political organization in the city or suburb. 

Microfilm $4.05; Xerox $14.20. 313 pages. 


THE IMPACT OF INTERNATIONAL EVENTS 
UPON DOMESTIC POLITICAL BEHAVIOR 


(L. C. Card No. Mic 60-5057) 


Paul A. L. Smith, Ph.D. 
Princeton University, 1960 


As part of a general problem of relating international 
affairs to domestic politics, this study deals with the re- 
lationship of international events to American public opin- 
ions and voting behavior. Four specific events--the Greek- 
Turkish crisis of 1947, the adoption of the North Atlantic 
Defense Pact in 1949, the North Korean invasion of South 
Korea in 1950, and the Chinese intervention in the Korean 
war near the end of 1950--are examined in detail. 

The basic devices used to test the affect of these events 
are national public opinion surveys, particularly those 
conducted by the American Institute of Public Opinion. By 
tabulating the results of successive surveys made before 
and after each event, the direction and extent of opinion 
change which coincided with the events is measured. Each 
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national sample is broken down into various demographic 
categories, and by this method the differential effects of 
the events upon demographic groupings is shown and com- 
pared. Diverse cross-tabulations are employed to explore 
a variety of relationships. Finally, the opinion changes 
revealed by these methods are related to actual election 
results, and especially to previous studies of the 1948, 
1950, 1952, and 1956 federal elections. 

Both in formulating the initial hypotheses, and in ex- 
plaining the empirical results, extensive use is made of 
sociological and psychological analyses applied to the 
American society and people. A great effort is made to 
integrate material from these disciplines in the solution 
of the essentially political problem posed in this study. 
The responses of various population categories thus hy- 
pothesized are generally substantiated by the empirical 
data. 

The results indicate that demographic groupings do 
react differentially to international events, and in politically 
significant ways. Those who are wealthy, well-educated, 
and have executive or professional occupations are con- 
cerned and informed about world affairs, react to events 
in a moderate and “appropriate” manner, and thus main- 
tain a relatively stable interest in, and opinion of, U.S. 
foreign policies. On the other hand, those who are poor, 
low-educated, and have manual or low-prestige occupations 
are not generally concerned or informed about world af- 
fairs. They react only to “crisis” events, and then out of 
a deep fear of war; their response being a demand for 
overt, aggressive, and decisive national action, and com- 
mensurate leadership. Under the impact of such events 
they strongly support the political leader and party advo- 
cating such a policy, and turn against those proposing 
more moderate policies. 

Until late in 1950--save for a brief period before the 
1948 election--the Democratic party was viewed by these 
latter population groupings as most competent to handle 
foreign problems. By 1951, however, they not only viewed 
these problems as unusually important, but also saw the 
Republicans as best able to solve them. These opinions 
continued through the 1952 and 1956 elections and help to 
explain the results in both cases. 

The conclusions are that the methods used in this study 
are useful in measuring the political impact of interna- 
tional events; that such an impact was discernible for the 
events studied; and that different events do have signifi- 
cantly different effects upon various demographic group- 
ings of the American public. 
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NATIONALIZED COAL INDUSTRY 
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This study deals with a series of events relating to 
the French coal industry during the fourteen months im- 
mediately after the Constituent Assembly voted to nation- 
alize it in April, 1946. The activity under study is that 





surrounding a number of issues whose resolution was 
crucial in determining the alternatives which would be 
open to the industry in years to come. The following kinds 
of issues are treated: (1) What should be the price of 
coal? (2) What wage levels should the miners enjoy? 

(3) In the event of an operating deficit, should the govern- 
ment subsidize the collieries? (4) What sacrifices should 
the economy make in order to achieve an expanded coal 
production? (5) Who should be in a position to resolve 
these issues? The first four kinds of issues (substantive 
issues) are treated in the broader context of the French 
economy in general, since it would distort reality to con- 
sider, for example, the price of coal in isolation, apart 
from the general level of prices in France. The fifth set 
of issues (structural issues) is more directly geared to 
the coal industry as such. Although the most important 
roles in coal industry decision-making were played by the 
economic ministers and the leaders of major political 
parties and economic interest organizations, attention is 
confined to issues involving the lower level offices created 
as part of the machinery of the nationalization law. At this 
level, the struggles between various organizations (actors) 
for participation in decision-making is described. 

The assumptions underlying the thesis are derived from 
The Process of Government by Arthur Bentley and from 
the commentaries upon it by several writers commonly 
referred to as “Bentleyans.” According to this school, 
the data with which political scientists should concern 
themselves are activities surrounding issues which are 
formally resolved by government decision-makers. To 
the Bentleyan, informal activity, or “the process of gov- 
ernment,” mainly determines the outcome of issues. 

The present study is confined to certain kinds of ac- 
tivity surrounding the issues under consideration, prin- 
cipally the public statements of spokesmen for the major 
political parties and economic interest groups of France. 
The attitudes which these actors exhibited toward the 
issues under consideration are drawn together in the final 
chapter of the thesis. It is found that certain actors coa- 
lesced into temporary blocs on each of the kinds of issues 
under consideration. Further, a pattern of attitude sharing 
is discernible over the entire range of issues. The Com- 
munist party and the principal trade unions expressed 
common attitudes on wage, price, subsidy, and production 
issues; the Socialists displayed another; and the MRP, 
organized business, and the right-of-center parties and 
press exhibited still another. These three sets of actors 
also expressed opposing attitudes on the structural issues. 
Finally, it is suggested that a similar pattern of inter- 
relationships will emerge from an investigation of other 
periods in French politics or of other political systems, 
whenever similar kinds of issues are present. 

Microfilm $3.75; Xerox $13.30. 291 pages. 
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SMALL BUSINESS IN THE 
POLITICAL PROCESS 


(L. C. Card No. Mic 61-225) 


Luther Harmon Zeigler, Jr., Ph.D. 
University of Tlinois, 1960 


This study sets forth some hypotheses about the politi- 
cal process, using the activity surrounding the passage of 
legislation on behalf of small business as empirical data. 
The political process is defined as the process whereby 
values are authoritatively allocated by means of group 
conflict. The specific assumptions which guide the study 
are that there are two distinguishable categories of values 
which are allocated in the political process: symbolic 
values and tangible values. Although public policy reflects 
both types of values, the degree to which symbolic or tangi- 
ble values are reflected in legislation varies considerably. 
The symbolic and tangible forms of values are conceived 
as the extreme ends of a continuum. Each distinguishable 
value is accompanied by a different pattern of activity. 

The pattern of activity which manifests an interest in 
symbolic satisfaction exhibits marked structural differ- 
ences from the pattern of activity surrounding interest in 
tangible resources. For purposes of clarity, the pattern of 
activity which is correlated with symbolic values is desig- 
nated as Pattern One; while the pattern associated with the 
allocation of tangible resources is referred to as Pattern 
Two. The differences between these two patterns may be 
stated briefly in the following manner: 


Pattern One 


Large potential group membership 
Little organization for cohesive political action 


. Wide disagreement over specific tangible goals 

. Ineffectiveness in securing tangible benefits 

. Interest in symbols representing threats to the 
group 


Pattern Two 


Relatively small numbers of members 
. High degree of organization 
Interest in specifically identifiable tangible re- 
sources 
Precise information in communications systems 


The activity surrounding the passage of small business 
legislation has revealed both patterns at play simultane- 
ously. However, the interest in “small business” fits more 
readily into Pattern One. As potential members of formal 
organizations, small businessmen are so numerous and so 
occupationally varied as to make the existence of shared 
attitudes with respect to tangible resources impossible. 
Nevertheless, formal organizations seeking to represent 
“small business” have existed for many years. Although 
there is a high rate of failure among these small business 
organizations, a few have survived. These organizations 
exhibit the characteristics of Pattern One. There is little 
agreement among them as to what is best for small busi- 
ness. Their activities are centered around the perpetuation 
of symbols favorable to the American business system and 
opposed to “bureaucracy,” “communism,” or “labor.” To 
other organizations “big business” is perceived as an 





opponent. Thus, even when viewed in symbolic terms, 
there are no shared attitudes among these organizations 
of small businessmen. 

An interest is defined as any group which, on the basis 
of shared attitudes, makes claims upon other groups in 
society for the establishment and maintenance of forms of 
behavior that are implied by the shared attitude. There- 
fore, there is no small business interest. How can one 
explain the existence of small business legislation with 
the absence of a small business interest in a manner 
consistent with the definition of the political process? 

The explanation is that, while there is no small business 
interest, there is an interest in “small business” which is 
not limited to practicing operators of small firms. Be- 
cause the virtues of individual initiative are a fundamental 
part of the American system of values, the interest in 
“small business” forms part of the “rules of the game.” 
Thus it achieves the passage of legislation to benefit small 
business, but there is no significant change in the actual 
allocation of tangible resources. The Pattern Two organi- 
zations continue their control. 

Microfilm $3.90; Xerox $13.75. 301 pages. 
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Gary Lee Best, Ph.D. 
Northwestern University, 1960 


Adviser: Chadwick Alger 


Dag Hammarskjold has observed that the growth of 
permanent missions to the United Nations “may well come 
to be regarded as the most important ‘common law’ de- 
velopment which has taken place so far within the con- 
stitutional framework of the Charter.” This study was 
designed to determine whether the practice of diplomacy 
in New York is similar to the practice of diplomacy in 
other diplomatic communities or whether diplomatic meth- 
ods at the site of an international organization differ in 
ways significant for international relations from diplomatic 
procedures in national capitals. 

Data were drawn from interviews with one delegate, 
selected randomly, from each of the seventy-eight perma- 
nent missions to the United Nations. Each respondent was 
asked the same schedule of questions. In a chapter con- 
cerning sample survey interviewing among this inter- 
national elite, procedures for scheduling and conducting 
the interviews are discussed. Data are reported concern- 
ing (1) what types of delegates are least (and most) difficult 
to contact and most (and least) likely to respond and (2) what 
types of questions are most (and least) effective. 

A second preliminary chapter is devoted to a profile 
of the delegates. Training characteristics studied are: 

(1) proficiency in English, (2) subject matter specializa- 
tion, (3) level of education, and (4) foreign education. 
Career characteristics covered are: (1) non-governmental 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 





3152 


POLITICAL SCIENCE 





occupational experience, (2) non-diplomatic, governmental 
experience, and (3) diplomatic experience. Characteris- 
tics based upon experience within the organization which 
are discussed are: (1) status, (2) length of service, and 
(3) committee membership. 

In addition to describing the sample in relation to these 
topics, propositions were tested relating individual char- 
acteristics to each other. For example, bloc membership 
and membership in a Western and a non-Western group 
were related to these topics. A great many similarities 
were discovered among the delegates’ experiences; where 
diversities existed there tended to be differences, a num- 
ber of them statistically significant, between the Western 
and the non-Western group of countries. Finally, hypoth- 
eses were presented linking individual differences to the 
problem of conflict. 

In the following chapters a number of comparisons are 
made between capital and organization diplomacy. First, 
certain aspects of the setting and some features of diplo- 
matic work are discussed in relation to the two types of 
diplomacy. Items under the heading “United Nations set- 
ting” are: (1) the size and location of the missions, (2) the 
physical facilities at United Nations headquarters, and 
(3) the occasions for use of these facilities. 

Second, patterns of communication are studied to dis- 
cover (1) with whom a diplomat has contacts and (2) how 
these contacts occur. Consideration is given to contacts 
between the diplomat and (1) the press, (2) representatives 
of non-governmental organizations, (3) nationals from a 
diplomat’s own country, (4) governmental officials other 
than diplomats, (5) other diplomats in general, (6) other 
diplomats of differing ranks, and (7) other diplomats from 
unfriendly countries. Three topics studied in relation to 
how contacts occur among diplomats are: (1) the amount 
of oral communication, (2) the degree of formality of re- 
lations, and (3) the amount of social functions. 

Third, six topics relating to the consideration of issues 
are discussed: (1) the complexity of the decision-making 
process, (2) the discretion a diplomat has in the negotia- 
tions, (3) the application of general moral principles to 
problems, (4) the predictability of outcomes, (5) the gen- 
erality (watering down) of outcomes, and (6) the influence 
of small countries. 

Fourth, the use of the United Nations as a location for 
negotiations on non-agenda issues and as a source of in- 
formation is considered. 

The results indicate that there are distinct differeuces, 
in ways significant for international relations, between 
capital and organization diplomacy. In addition to reporting 
data about these differences, hypotheses are suggested 
linking such differences to other problems in international 
relations, for example, the management of conflict and the 
choice of diplomatic methods. 

Microfilm $3.50; Xerox $12.15. 269 pages. 





THE ST. LAWRENCE SEAWAY BILL 
OF 1954: A CASE STUDY OF 
DECISION-MAKING IN AMERICAN 
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Harry Richard Mahood, Ph.D. 
University of Illinois, 1960 


This is a case study of group activity with regard to 
a specific foreign policy. As enunciated by the President, 
that policy was one of cooperation with Canada in the build- 
ing of a seaway on the St. Lawrence River. As a study of 
group activity, this investigation attempts to point up the 
activities of conflicting interest groups which advanced 
their claims before certain agencies of the national gov- 
ernment, specifically their activities with regard to vari- 
ous key foreign policy-making centers within the govern- 
ment. 

These conflicting interests represented basic groups 
withon our society. The railroads, coal producers, and 
port cities on the Atlantic and Gulf coasts saw the seaway 
as a threat to their economic positions. They demon- 
strated activity toward the key positions of decision-making 
within the executive and legislative branches of the govern- 
ment in order to secure backing for their opposition to the 
seaway. On the other hand, groups representing interests 
in the Middle West adjacent to the Great Lakes were in- 
terested in the seaway as an economic stimulus for their 
area. Goods and produce from this area could move at 
very cheap rates through the seaway to world markets. 

In the final stages of the seaway debate, steel interests in 
the midwest area became aroused in favor of the project 
because a new source of iron ore was discovered in neigh- 
boring Canada. These steel interests threw their weight 
behind other interests wanting the seaway. 

The conflict between these two groups centered about 
the presidency because the President made the final execu- 
tive decision on the seaway. Because the impact of the 
decision would be felt in both foreign and domestic spheres 
and because of the importance of the contending groups, the 
decision had to be made on a higher level than the State 
Department. The Congress was also subjected to group 
pressures because to it fell the task of drafting legislation 
carrying out the executive policy. The Senate Foreign 
Relations Committee and the Committee on Public Works 
in the House of Representatives were charged with drafting 
the seaway bill, and it was here that the contending groups 
sought access to testify and bring pressure for a favorable 
legislative decision. 

Through wider executive and legislative access, the 
seaway groups obtained their goal. Access to the President 
and Cabinet set into motion forces which united the entire 
administration behind the seaway bill. Legislative access 
brought about enough backing by important legislators to 
insure a favorable legislative response. Hampered by 
internal dissentions and reduced executive and legislative 
access, the opposition was swept aside. 

Microfilm $2.75; Xerox $8.20. 180 pages. 
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A STUDY OF THE POTENTIAL FOR 
THE ACHIEVEMENT OF BETTER 
INTER-AMERICAN RELATIONSHIPS 

THROUGH NORTH AMERICAN SCHOOLS 
IN LATIN AMERICA 


(L. C. Card No. Mic 61-222) 


George Patrick Young, Jr., Ed.D. 
University of Illinois, 1960 


The study was undertaken in order to (1) attempt the 
formulation of a set of objectives relating to international 
goodwill and progress which could be realized by a group 
of North American schools in Latin America, (2) conduct 
a survey of the schools to achieve some measure of the 
extent to which they are doing those things which would 
seem to lead to achievement of the objectives, and (3)from 
the results of the survey determine areas of need at the 
schools relative to the achievement of the objectives. 

Nine objectives leading toward increased Inter-American 
goodwill, friendship, and understanding were suggested for 
the study group of schools. From a consideration of prac- 
tices and policies which would seem to lead toward the 
achievement of the objectives at the schools, a survey 
instrument was constructed. This instrument, a question- 
naire, was sent to each school of the study group, a total 
of thirty-seven schools. The study group of schools rep- 
resent those listed by the Inter-American Schools Service 
of the American Council on Education as North American 
Community Type schools in Latin America. Of the thirty- 
seven schools, eighty-one percent, or thirty, responded. 

Following the receipt of the questionnaires from the 
responding schools, another instrument was sent out in 
order to obtain the opinions of the school directors on the 
acceptability to them of the nine objectives. All school 


directors responding accepted the objectives as valid for 
them. 


The nine objectives for the schools, suggested in the 
study, are: 


I. To promote friendship between the people of the 
United States and the Latin American people. 


Il. To help interpret one culture to the other--North 
American to Latin Americans and vice versa. 


To develop a comprehension of and respect for 
the ways of life of others. 


. To help provide leaders of intelligence and char- 
acter for the countries in which the schools are 
located. 


To foster self-development, self-realization, and 
self-improvement among the students. 


. To teach English to Latin American children and 
Spanish (or French or Portugese) to North Ameri- 
can children. 


. To offer an academic program acceptable to both 
the North Americans and nationals using the 
schools. 


To utilize and demonstrate United States methods 
of instruction. 


To provide leadership in developing improved 
practices in education in the countries in which 
the schools are located. 





A study of the questionnaire returns indicated that, in 
general, the schools of the study group are not doing those 
things which would seem to lead toward the achievement 
of the objectives. It was concluded that much more direc- 
tion, supervision, and professional service in the field may 
be needed before the schools, as a group, can hope to 
achieve any given set of general objectives. 

It was also concluded that additional professional per- 
sonnel, additional facilities, and more space would probably 
be required at the schools before it would become more 
likely that the objectives would be achieved. These needs, 
in turn, require additional financial support for the schools. 
Such support, it was suggested, should be based on the 
fulfillment of a long-range plan for the schools within which 
the quantity and kind of support needed by all schools in 
general and any school in particular can best be deter- 
mined and justified. 

In the light of the present world situation, in which the 
United States needs friends in all parts of the world, it 
would seem imperative that all means available to gain 
friends and understanding in Latin America be utilized. 
North American schools in Latin America, already estab- 
lished and accepted, serving the interests of North Ameri- 
cans and Latin Americans alike, represent a golden op- 
portunity which should not be lost. 

Microfilm $2.75; Xerox $7.20. 154 pages. 
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THE POLITICAL PROCESS IN PUBLIC 
HIGHER EDUCATION WITH SPECIAL 
REFERENCE TO REGIONAL PROGRAMS 
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Boyd Raymond Keenan, Ph.D. 
University of Illinois, 1960 


This study is an attempt to examine the basic political 
process in public higher education. In an effort to de- 
scribe gross political relationships, special attention is 
given to regional developments in higher education which 
cross state borders. The emphasis on regional programs 
stems from the author’s association with the Committee 
on Institutional Cooperation of the Council of Ten and the 
University of Chicago, a group formed by eleven Mid- 
western universities to experiment in voluntary coopera- 
tion. In addition to data on voluntary cooperation in the 
Midwest, the study includes descriptions of regional boards 
established through interstate compact. These are the 
Southern Regional Education Board, formed by sixteen 
Southern states; the Western Interstate Commission on 
Higher Education, upon which thirteen Western states hold 
membership; and the New England Board of Higher Edu- 
cation, established by six New England states. 

The work is premised upon the conviction that the group 
is the most convenient unit for studying political activity. 
For conceptual aids the author draws chiefly upon Arthur 
Bentley and more recent political scientists who have 
developed theories of group interaction. In the process 
of discussing the politics of public higher education the 
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author attempts to isolate all major groups active on state, 
regional and national levels. A conscious effort is made 
to locate groups made up of educational decision makers 
within “officialdom” in addition to the more visible ex- 
ternal groups which attempt to bring pressure to bear. 
Attention is given to the goals of all such groups in public 
higher education as well as to the methods used to gain 
access to appropriate decision makers. 

A general division exists between earlier chapters 
devoted wholly to the politics of public higher education 
within state frameworks and later chapters concerned with 
regional relationships. Within these two broad categories 
there are parallel divisions. An examination of the “anat- 
omy” of state politics and regional politics precedes the 
discussion of the *physiology” of the two arenas. Sections 
on the anatomy or structure of the politics of higher edu- 
cation are based chiefly on state constitutions, interstate 
compacts, statutes, and secondary works. Sections on the 
physiology or dynamics of the politics of higher education 
rest heavily upon interviews conducted throughout the 
country and questionnaires sent to key educational and 
political leaders. University administrators make up the 
largest group interviewed or questioned, but also among 
those consulted were governors, legislators, central state 
administrators, professors, institutional trustees, and 
representatives of major business, agricultural and labor 
groups. 

As a study of the political process, this work is only 
incidentally concerned with educational philosophy. It is 
entirely nonmotivational in that no attempt is made to 
analyze the behavior of decision makers or interest group 
leaders. Rather the aim has been to develop patterns of 
relationships which may be helpful to students of public 
administration or professional administrators. 

Certain patterns have emerged to justify generaliza- 
tions, cited early in the study as hypotheses and defended 
in a concluding chapter. The generalization with the broad- 
est implications is the unequivocal assertion that the 
relative influence of administrators is increasing and the 
influence of legislators is decreasing as government 
continues to become more complex. Data supporting this 
contention are drawn from the broad field of higher edu- 
cation, but most of the basic findings are applicable in 
other areas of government. 

The author synthesizes materials from state, regional 
and national complexes to produce the generalization that 
many basic decisions in public higher education formerly 
made at the state level are now made by federal decision 
makers. But the author rejects the view that operations 
of existing regional bodies in higher education significantly 
threaten the traditional federal arrangement. 

Microfilm $6.35; Xerox $22.50. 499 pages. 


UNITED STATES SENATORS. 
A STUDY OF THE RECRUITMENT 
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Earlier studies of the social characteristics of political 
leaders have failed to demonstrate that this data has any 





political significance. After a review of the literature, the 
following hypotheses seemed the most plausible explana- 
tions of political leadership recruitment and its signifi- 
cance to political scientists. 1) Government organization 
and the social structure are the primary determinates of 
political life-chances. 2) While many aspects of a society 
influence the sources of political leadership, political 
leaders are usually chosen from near the top of a society’s 
system of social stratification. 3) The atypical social 
status of the political leader will affect the way in which 
he performs his tasks. To test these hypotheses, an inten- 
sive study of United States Senators during the 81st Con- 
gress (January 3, 1949- January 3, 1951) was made along 
with a less complete study of Senators in the 79th, 54th, 
29th, and 1st Congresses. 

This study revealed that the recruitment process was 
substantially influenced by the American class system. 
The Senators were, almost without exception, chosen from 
about the top ten percent of the social hierarchy. More- 
over, a large majority of the Senators were born in middle 
and upper class families. Such inequalities result in much 
loss of political talent. But a purely “class” explanation 
would be misleading. Features of the society unrelated to 
invidious ranking likewise have great impact on leadership 
development; and the Senators show considerable personal 
achievement in education, occupation, and politics before 
election. The causes and consequences of the political 
dominance of lawyers is explored, and their characteris- 
tics determined. It is suggested that the decline in im- 
portance of the “old middle class” may narrow the base 
of recruitment in the future. 

The differences in backgrounds of the Senators are as 
politically significant as the similarities. A socially homo- 
geneous leadership group is likely to be homogeneous in 
its opinions and hence be unable to present meaningful 
policy alternatives to the electorate. Analysis of the Sena- 
tors by party and by importance in the chamber indicates 
that many differences exist within the chamber. Patrician 
politicians, professional politicians, retired business and 
professional men, and “strivers” are suggested as the four 
ideal-types of Senators. 

Through the use of a Conservative- Liberal Index and 
the Index of Cohesion, it was found that Senators with simi- 
lar careers tended to vote in the same way. The effects 
often varied with the party of the Senator and the type of 
issue. This finding indicates that a new dimension must 
be added to existing studies of Congressional voting be- 
havior. 

The findings of this study (if further substantiated) pose 
many problems for future American public policy. How 
more efficiently to select and train future political leaders? 
Once it is recognized that political leadership selection is 
a continual process not confined solely to elections, two 
polar alternative policies exist. One stresses more equal 
competition, the other stresses special training of a small 
minority of the populace for the future assumption of the 
duties and responsibilities of office. The present American 
system which combines substantial inequalities with no 
special training for probable leaders possesses the dis- 
advantages, rather than the advantages, of both. 

An extensive Appendix includes the important career 
data and voting records of the Senators during the 81st 
Congress. Microfilm $5.35; Xerox $18.90. 418 pages. 
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AUTHORITY IN ORGANIZATIONS: 
A COMPARATIVE STUDY. 


(L. C. Card No. Mic 60-6745) 


Robert Lee Peabody, Ph.D. 
Stanford University, 1960 


The objective of this study is the clarification of the 
concept of authority as a means of describing a central 
phenomenon of organizational behavior: authority rela- 
tionships. In brief, this dissertation consists of a review 
of the literature treating of bureaucratic authority; the 
development of a framework of analysis for the study of 
authority relations; and the exploratory examination of 
superior-subordinate relationships in three local govern- 
ment organizations: a public welfare branch office, a 
municipal police department, and a public elementary 
school. Interviews were held with seventy-six of the 
seventy-seven members of these three public agencies 
using an eighteen-question interview schedule as a com- 
plement to informal observation and more traditional 
research materials. 

This exploratory study of authority relations in small 
bureaucratic organizations began by posing several basic 
queries: Why do some people obey others in organiza- 
tions? What conditions facilitate the acceptance of author- 
ity? What consequences does the exercise of authority 
have for the satisfaction of individual motives and the 
achievement of organizational goals? Following a review 
of the literature, several central analytical aspects of 
authority were examined. Among the defining character- 
istics of authority are its formal, relational, hierarchical, 
temporal, and normative aspects. Authority relationships 
take place between and among the incumbents of superior 
and subordinate positions in formal organizations. These 
hierarchical relationships consist of certain expectations 
developed over time as to the behavior of the participants 
--expectations which are accepted as legitimate by both 
the superior and the subordinate. Not only does the su- 
perior recognize his right to issue commands, the sub- 
ordinate acknowledges his duty to obey. But this claim to 
legitimacy cannot be pushed too far. The superior is also 





dependent upon the subordinate’s acceptance of authority, 
which is always a matter of degree. The subordinate’s 
alternatives range from anticipation or orders even before 
they are voiced on the one hand, to outright rejection or 
even resignation from the organization, on the other hand. 
Most forms of acceptance fall between these polar alterna- 
tives. The subordinate may willingly comply, may be more 
or less neutral, or may consciously question the urders 
but still carry them out because of threatened sanctions. 
These reactions do not exhaust the alternatives open to 

the subordinate. He may modify or evade the communica- 
tion or even seek to change the order by seeking support 
from his co-workers or from another or higher superior. 
The superior-subordinate relationship is one of subtle 
balance and shifting adjustments. 

In addition to exploring perceptions of authority and 
responsibility held by the members of these three public 
agencies and examining conditions which facilitate ac- 
ceptance of authority, this study develops analytical dis- 
tinctions between three types of authority: authority of 
formal position, authority derived from professional com- 
petence, and authority based on human relations skills. 

In general, school employees stressed the authority of 
professional competence; police officers emphasized the 
authority of human relations skills; the membership of 
all three organizations, but particularly the welfare office 
personnel, attached importance to authority of position. 
Authority relations need to be examined in many different 
settings in order to develop generalizations about what 
types of authority lead to what consequences for different 
kinds of organizations under a variety of circumstances. 

From the organizational standpoint, the structure of 
authority or network of hierarchical positions also has its 
impact on the achievement of an organization’s goals. The 
authority structure facilitates expertise in decision-making, 
aids communication, and secures control, but not without 
certain costs or dysfunctions. While the type of authority 
predominant may vary from organization to organization, 
some form of authority is a functional imperative for the 
maintenance of the system. When all forms of authority 
are no longer accepted, organizations collapse. 
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SPECTRAL ANALYSIS AND THE 
STUDY OF INDIVIDUAL DIFFERENCES 
IN THE PERFORMANCE OF 
ROUTINE, REPETITIVE TASKS. 


(L. C. Card No. Mic 61-477) 


Robert Paul Abelson, Ph.D. 
Princeton University, 1953 


For the purpose of studying individual differences in 
the performance of routine, repetitive tasks, mathematical 
methods of analysis of data which are ordered along the 





time dimension are considered. Spectral analysis is cho- 
sen as the best method, since it gives a complete sum- 
marization of the stationary properties of time-ordered 
data, and the measures derived from it possess convenient 
and orderly statistical properties. Spectral analysis 
decomposes the total oscillation of a time-series into 
oscillations of varying rates, specifying the relative con- 
tribution of each of the components of oscillation. 

Spectral analysis as an analytical tool is applied to 
available psychological data; in one case, to a study of 
“mental blocking,” and in another, to a study of serial 
patterns of response in an auditory discrimination. In 
both cases, spectral analysis leads to a modification and 
clarification that had been reached by the previous authors. 
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Spectral analysis is then applied to the experimental data 
of the present paper. 

The experimental task was that of jabbing a stylus 
repeatedly at a target line or lines. The deviations of the 
jabs from a reference line were measured in serial order, 
and the series were then subjected to a spectral analysis. 
Thirty-three subjects were tested on five variations of the 
main task. Fifteen of the subjects were retested a month 
later. Task variations proved unimportant, but reliable 
individual differences were found in three measures, two 
of which did not depend on spectral analysis and one of 
which did. 

These three measures were related to general per- 
sonality characteristics by means of an inductive process. 
An-individual who had had considerable contact with the 
experimental subjects in interview situations over a period 
of two years was asked to suggest personality factors 
which might have produced the differences found on each 
of the three measures. Without knowledge of the nature 
of the experimental measures, he suggested personality 
factors corresponding to them. These personality factors 
and their relation to routine, repetitive tasks are dis- 
cussed. Microfilm $2.75; Xerox $7.00. 146 pages. 


ACTIVATION LEVEL, AS MEASURED 
BY PALMAR CONDUCTANCE, AND 
INTELLIGENCE IN CHILDREN. 
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The Claremont Graduate School, 1960 


Chairman: F. Theodore Perkins 


Problem:-- Recent advances in the field of neuro- 
psychological research have suggested that there may be 
a relationship between certain basic physiological proc- 
esses and the level of performance of the organism. Spe- 
cifically, activation level (a general term describing the 
state of arousal of the individual) might be closely asso- 
ciated with intelligence, and/or age. This study investi- 
gates that possibility, by using palmar conductance as an 
index of the level of activation, and I.Q. scores on the 
WISC as an index of performance. 


Procedure:-- Sixty children were divided into two age- 
groups, nine-year olds and twelve-year olds. Each age- 
group in turn was subdivided into three sub-groups, based 
upon the I.Q. scores of the children. These sub-groups 
contained children of retarded, normal and superior in- 
telligence. Schematically, the design was as follows: 


Intelligence 





Retarded Normal Superior 


9 10 subjects 





10 subjects 10 subjects 





10 subjects 

















12 10 subjects 10 subjects 





Controls were exercised over obvious factors such as 
physical health, emotional stability, use of medication, 
etc., which might influence the physiological measures. 





Each child was tested individually with the WISC, while 
at the same time measures were made of his palmar con- 
ductance. A meter which indicated basal levels of palmar 
sweating, rather than one measuring mild fluctuations, 
was used. 

The statistical model used was a factorial one, using 
analysis of variance techniques. This design allowed for 
the evaluation of the relationship of both age and intelli- 
gence with conductance in one statistical manipulation. 


Results:-- Analysis of the data would indicate that both 
age and intelligence are closely reiated'to levels of palmar 
conductance. As intelligence increased, holding age con- 
stant, so also did conductance (P<.001). As age increased, 
holding intelligence constant, so also did conductance 
(P<.001). Testing for the possible influence of homogene- 
ity of variance would indicate that it was the means that 
accounted for the high level of significance. 


Discussion:-- The results would seem toshowthat as the 
activation level of the organism increases on the intensity 
dimension, as measured by palmar conductance, the quality 
of intellectual performance increases, when age is held 
constant. The influence of maturational factors on the 
level of activation is strongly suggested by the rise in 
palmar conductance as age increases, when intelligence 
is held constant. 

Beyond the relationships found in the analysis of the 
experimental data are implications, traced in some detail, 
that the controlling mechanism for the level of activation 
may be in the brain stem reticular system. Although the 
measures used in this study were relatively crude, still, 
the behavioral components (performance on an intelligence 
test) and the physiological components (palmar conductance 
readings) both seem to be closely related to the activity of 
the reticular mechanism (as measured by EEG techniques). 
The possibilities for further research in this area seem 
limitless. Microfilm $2.75; Xerox $5.40. 109 pages. 





PSYCHOMETRIC ANALYSIS OF 
RESPONSE PATTERNS TO 
INTEREST INVENTORY ITEMS 
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David Phillip Campbell, Ph.D. 
University of Minnesota, 1960 


This study is a psychometric analysis of answers to 
the Minnesota Vocational Interest Inventory (MVII), an 
interest inventory designed especially for nonprofessional 
workers. It has 190 triads of statements of activities. 
The individual is asked to select in each triad one activity 
liked most and one liked least. The remaining one is left 
to fall somewhere in between. Thus, the subject has es- 
sentially ranked the three statements. 

Three problems were considered: (1) an attempt to 
scale the items within each triad using the Coombs un- 
folding scaling technique; (2) the determination of the in- 
fluence of response set on the MVII; and (3) an explora- 
tion of pattern scoring of the MVIL. 

The Coombs scaling model uses rank order data like 
that described above to establish a dimension in a set of 
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statements. The model says that if the statements within 
the triad fall along one dimension only, then only certain 
patterns of response will occur. By looking at the re- 
sponses of many subjects to each triad, we can determine 
if the triad meets the model’s criterion for unidimension- 
ality, and if so, how the statements are arranged on the 
continuum. The subjects were 1333 skilled tradesmen, 
divided into groups of electricians, printers, painters, and 
tradesmen-in-general. 

Twenty-three triads were found which seemed to rea- 
sonably fit the model’s criterion of unidimensionality. But, 
intuitively, the dimensions were very unsatisfactory, and 
an alternative explanation of the response patterns was 
proposed. Item popularity seemed to be more instrumental 
in choice of response patterns than did the inherent dimen- 
sionality of the triad. Any triad that included an outstand- 
ingly popular statement met the criterion of unidimen- 
sionality, regardless of whether or not it represented only 
a single dimension. 

These findings indicate the Coombs model will not work 
well with triads; thus subjects should rank four or more 
statements if this model is going to be used. 

A response set on the MVII would most likely show 
itself by the individuals choosing patterns of response 
rather than specific items. To determine response set, 
tabulations of patterns were made for each subject across 
all triads, and for each occupational group across all sub- 
jects and across all triads. The results show only a very 
slight response set. Both individuals and occupational 
groups seem to choose items on the basis of content, not 
format. 

Response pattern counts for each triad were available 
for specific occupational groups and for a tradesmen-in- 
general group. This permitted an exploratory comparison 
of item scoring and pattern scoring. The results showed 
that item scoring actually scored some patterns positively 
when the percent response difference between the occupa- 
tional group and tradesmen-in-general was negative. 
Pattern scoring does not do this; thus it would seem more 
precise. 

An intermediate step between item scoring and pattern 
scoring was attempted. Pattern analysis was used to 
eliminate the scoring reversals mentioned above. Doing 
this also eliminated some good items but the over-all effect 
was beneficial. The “purified” key separated groups slightly 
better than the straight item scoring key, and used one- 
third fewer items. These results predict complete pattern 
scoring would do even better. 

Microfilm $2.75; Xerox $3.80. 67 pages. 


AN EXPERIMENTAL EVALUATION OF 
THE RELATIONSHIP OF DELAY BEHAVIOR 
TO RESPONSE TO VERBAL 
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William Willis Crain, Ph.D. 
The Claremont Graduate School, 1960 


Chairman: Robert Allen Keith 


The purpose of the present investigation was to test 
an assumption derived from two major theoretical 





frameworks, that individuals who are characterized as 
deficient in delay capacity will evidence a reduction in 
mediating processes, and consequently will show less 
decrement in speech performance as compared with in- 
dividuals not so characterized, in an experimental situa- 
tion designed to produce interference between incompatible 
mediating responses. 

Psychoanalytic theory makes the specific assumption 
that delinquents are characteristically deficient in delay 
capacity. Thus the performance of a group of delinquent 
subjects was compared with the performance of a group 
of non-delinquent subjects. Both psychoanalytic theory and 
reinforcement theory offer accounts of hypothetical inner 
or mediating processes which facilitate delay behavior. 
Therefore the theoretical formulations of both theories 
were reviewed where pertinent to the present problem. 

Since reinforcement theory is more explicit in the 
statement of the relationships between verbal cues, and 
describes the relationships which theoretically occur be- 
tween external stimulus events, inner or covert responses, 
and consequent overt responses, the experimental problem 
was stated in terms provided by that theory. 

The research utilized the experimental technique of 
delayed auditory feedback. This technique provided the 
subjects with a constant, slightly delayed return of their 
own verbal cues to their ears. Delayed auditory feedback 
was used in order to provide a stimulus situation from 
which to test the prediction that concerned the verbal 
behavior of delinquent subjects, comparing this behavior 
with non-delinquent subjects. It was reasoned that if de- 
linquent subjects characteristically are deficient in the 
capacity to delay (psychoanalytic theory) and if such a 
deficiency in delay capacity is associated with a reduced 
probability in the occurrence of mediating response (re- 
inforcement theory and psychoanalytic theory), then this 
reduction should be apparent in a stimulus situation in 
which incompatible mediating responses were generated 
by a presentation of a delayed auditory feedback of their 
own vocal cues. That is, it was anticipated that delayed 
auditory feedback would generate mediating responses to 
the delayed cues that would be asynchronous with ongoing 
responses to non-delayed cues, resulting in greater inter- 
ference between these patterns of response in the case of 
individuals for whom more associations occur between 
mediating responses, and between these responses and 
vocal cues, and resulting in less interference for those 
individuals for whom few associations occur. 

The results of the experiment, which included an ex- 
tensive sampling of the verbal behavior of the two groups, 
indicated that their verbal behavior may have differed in 
specific aspects of verbal response, as in the tendency of 
the non-delinquents to engage in more pauding, word 
regressing, and “hemming and hawing” in speaking. Both 
groups evidenced significant alternations in speech be- 
havior for all verbal response measures, as a consequence 
of the asynchronous presentation of own-voice cues. How- 
ever, differential effects upon the two groups attributable 
to the imposition of delayed auditory feedback were in 
general not observed. 

The following conclusions were drawn from the results 
of the experiment: 


1. Delinquents may not differ from non-delinquents in 
regard to the extent to which asynchronously presented 
own-voice cues generate changes or alterations in 
complex speech behavior. 
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The theoretical relationship between delay behaviors 
and mediation probably involves more complex stim- 
ulus and response interactions than are suggested by 
the conception of response incompatibility. 

Microfilm $2.75; Xerox $6.00. 125 pages. 
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Chris Joseph De Prospo, Ed.D. 
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Schools throughout the nation, as well as professional 
groups e.g., The Metropolitan School Study Council, have, 
for many years, been concerned with the problems of the 
newly appointed teacher, the in-service training of the 
experienced teacher and supervisor-teacher relationships. 
Many have recommended that school systems make avail- 
able to all teachers, handbooks covering administrative 
organization and procedures. This, it is felt, would do 
much towards orientating the newly appointed teacher and, 
would be an important reference source for the older 
experienced teacher. 

The Bureau for Children with Retarded Mental De- 
velopment occupies a unique position in the organizational 
make-up of the New York City Public School System. It 
is one of the very few Bureaus charged with line adminis- 
trative and supervisory functions. 

In certain functional aspects the Bureau for Children 
with Retarded Mental Development is parallel to the major 
administrative divisions, for it is charged by by-law with: 


1. The placement, transfer and discharge of all chil- 
dren in special classes for the retarded. 


The assignment and supervision of special teachers. 


The administrative coordination of teachers and 
children with the general policies of the Board of 
Education as a whole. 


The classes for the retarded are spread throughout New 
York City in approximately 400 school buildings. There 
is no one school building that is entirely assigned for the 
education of the mentally retarded. Thus, principals and 
other general administrators have immediate control over 
the special classes in their buildings. Many of these school 
people have had little or no professional preparation for 
special class administration, supervision or educational 
planning. 

The Bureau CRMD staff, as well as other key people 
in education have often stated the need for a handbook 
which would be a ready reference for the newly appointed 
teacher, the experienced teacher and the general school 
administrator. ; 

State directors of special education in California, Flor- 
ida, Illinois, Massachusetts, Ohio and Pennsylvania were 
contacted both as to what they had available along this line 
and their attitude towards the compilation of such material. 
City directors of special education in Boston, Cincinnati, 
Jacksonville, Philadelphia, San Francisco and St. Louis 
were similarly approached. 





Five judges experienced in administration and super- 
vision in New York City were asked to review and comment 
on the proposed handbook. 

A questionnaire of thirty items was submitted to the 
above mentioned and also sent to fifty teachers of retarded 
children with more than fifteen years experience and fifty 
teachers with less than ten years of teaching experience. 

All people to whom the questionnaire was sent were 
asked to rate the items as follows: 


1. of great importance, must be included 
2. of some importance, may be included 
3. of little importance 

4. insignificant, should not be included 
5. unable to rate 


The results were as follows: 


. of great importance 1438 

. of some importance 533 

. of little importance 157 

. insignificant 29 

. unable to rate 34 

After all the above information was collated and studied, 

it was then broken down into logical units of presentation 
and became the Chapter headings for the handbook. These 
are: 


The New York City program for the education of 
mentally retarded children. 


Organization and Functions of the Bureau for Chil- 
dren with Retarded Mental Development. 


Classroom administrative procedures. 


. Organization of classes for children with retarded 
mental development. 


Educational and Industrial supplies. 
6. Guidance and Placement Services. 
7. Outside Agencies. 


The staff of the Bureau for Children with Retarded 
Mental Development has expressed great interest in the 
handbook and it is hoped that the handbook will be made 
available to all teachers of special classes and adminis- 
trators who have special classes under their supervision. 
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THE ROLE OF ACTION IN 
DEFINING AND CHANGING 
VISUAL PERCEPTION 
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Elbert Lee Hoffman, Ph.D. 
Princeton University, 1953 


The role of action as it operates to establish, check, 
and modify visual perception was studied from a trans- 
actional point of view which regards perception as an 
apprehension of the relatedness of things. 

An experiment was conducted to verify the notion that 
perceptual assumptions function as probabilities for pur- 
poseful action. In a situation producing a retinal stimulus- 
pattern that could have resulted from more than one external 
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configuration, 13 out of 16 observers whose reports of 
what was seen were consistent with the external object 
were able to act successfully with respect to the object. 
In contrast to this, were the unsuccessful actions of each 
of eight observers who had reported seeing a different 
external object from the one actually present. The inter- 
pretation of these findings was that purposeful actions with 
respect to objects are based on perceptual assumptions. 
The modification of visual perception through action 
with retinal stimulus-pattern constant was also investi- 
gated using a distorted room designed to produce a retinal 
stimulus-pattern identical with that produced by a rec- 
tangular room and alsodesigned to present tothe observers 
a stimulus-object with which they had had no previous 
experience. Following active experience with the room, 
changes in visual perception occurred as revealed by the 
subjective reports of the observers, the adjustments of a 


device introduced to aid the subject in describing the room, 


and the shift in the PSE after action when a variable sized 
triangle located in one corner of the room was compared 
by the observers with a triangle of fixed size located in 
the other corner. The findings were taken as support for 
the view that what is seen is a construct arising from the 
consequences of purposeful action. 

It was recognized that further studies are needed to 
specify the exact role of action in two respects; first, as 
it operates in modifying the pre-established complex of 
assumptions related to a given retinal stimulus-pattern, 
and second, as it operates in establishing new assumptions 
so that a modification occurs for the weighted average of 
assumptions related to the external family of configura- 
tions that are geometrically capable of producing the given 
retinal stimulus-pattern. 

The relationship between purposive action and per- 
ception suggested some implications for learning theory 
and social psychological theory which, if employed in a 
transactional context, should lead to a new interpretation 
of what constitutes the basic data of these areas. 
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OF CERTAIN OTHER VARIABLES 
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(L. C. Card No. Mic 61-344) 
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Fatigue research has been primarily concerned with 
the effect of fatigue on task performance; little investi- 
gation has been undertaken into the dynamics of fatigue. 
This investigation combined level of aspiration variables 
indicative of goal striving and reactions to success and 
failure into a concept identified as organization, and studied 





the effects of organization upon fatigue feelings and psycho- 
motor performance. The relationship of fatigue feelings 

to psychomotor performance was also studied. Thirty-six 
college students served as subjects. 

Subjects were put through twelve trials on the Rotter 
Level of Aspiration Board. Goal discrepancies and shifts, 
resulting from the level of aspiration trials, were used to 
compute organization indices for the subjects. The subjects 
then completed six psychomotor performance trials. Each 
trial consisted of maintaining a dynamometer in standard 
position for ten minutes. The number and duration of 
deviations and the tendency to increase or decrease dyna- 
mometer pressure was recorded. Following each trial 
the subjects filled out a fatigue report consisting of fatigue 
and contra-fatigue words arranged in a paired comparison 
order. 

Data for the total group of thirty-six subjects were 
analyzed by the analysis of variance procedure and the 
difference in fatigue on a trial-to-trial basis was indi- 
cated as significant. Application of a test for homogeneity 
indicated, however, that the data were not sufficiently 
homogeneous to accept the level of significance indicated 
with confidence. A subsequent application of t tests indi- 
cated that fatigue feelings reported at the conclusion of the 
six trials were significantly greater than those reported 
at the beginning, irrespective of the variances. 

No significant changes occurred in any of the psycho- 
motor variables. 

The subjects were divided into three groups of twelve 
subjects each on the basis of organization, representing 
high, middle and low degrees of organization. The data 
for these groups were treated by an analysis of variance 
procedure to determine whether the groups differed in 
respect to fatigue feelings and psychomotor performance. 
Significant differences in fatigue were indicated between 
the three groups; the variances, however, were not suf- 
ficiently homogeneous to accept the level of significance 
with confidence. Low organization group fatigue tended 
to be small and increased slightly, while for the high and 
middle groups fatigue was comparatively high and increased 
rapidly. Application of t tests indicated a tendency for the 
low organization group to differ significantly from the high 
and middle organization groups in fatigue feelings reported. 
This difference, however, did not exist on all trials. No 
significant differences between the three groups were 
found in respect to psychomotor performance. An analysis 
of the relationships between organization and fatigue and 
psychomotor performance for each of the three organi- 
zation groups to determine whether these relationships 
differed with the degree of organization did not indicate 
any significant differences. 

An analysis of the psychomotor performance data 
based on a division of subjects into high, middle and low 
fatigue groups did not indicate significant relationships 
between fatigue and psychomotor performance. 

The following conclusions resulted from this study: 


I. Fatigue feelings and psychomotor performance 
are not significantly effected by the organization 
of the individual. 


The relationship between organization and fatigue 
does not differ with the degree of organization. 


The relationship between organization and psy- 
chomotor performance does not differ with the 
degree of organization. 
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IV. Fatigue feelings are not related to psychomotor 
performance. 
Microfilm $2.75; Xerox $5.80. 118 pages. 
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Two thirds of nearly 57,000 foreign students in the 
U.S.A., come from the Orient. Indian students constitute 
the third largest single nationality group among all foreign 
student population in this country. Many of these students 
are found to face difficulties in the process of adjustment 
due to the polarity between their home-culture and the 
host-culture where they sojourn for their educational ad- 
vancement. The problem of this study was conceived in 
the background of cross-cultural interaction and change. 

It was hypothesized (1) that foreign students’ attitudes 

with regard to certain aspects of the host society go through 
a process of change (2) that this change is a function of 
their length of stay in the host-society and (3) that their 
native religio-philosophical beliefs are not changed as a 
result of their sojourn in the host-society. 

Three distinct groups of nearly 100 subjects each were 
involved in this study. They were: 


(a) Indian control group, composed of Indian graduate 
students in various universities in India, symbolized 
as I-I group. 


(b) American control group, composed of American 
graduate students drawn from different universities 
in Massachusetts and Rhode Island, symbolized as 
A-A group, and 


(c) Indian experimental group, composed of Indian 
graduate students, studying in various universities 
in the U.S.A., symbolized as I-A group. 


Every subject in each group, responded on a specifically 
developed research instrument after the Likert model which 
had three main sections, viz., A, B, and C - dealing with 
socio-democratic practices, religio-philosophical beliefs 
and the U.S. material-prosperity, respectively. Reliability 
coefficients on different sections of the instrument ranged 
from .85 to .96 and its Validity was found by contrasting 
the performance of A-A against the I-I group yielding 
coefficients from .13 to .51. 

On the basis of almost identical performance of I-A 
and I-I groups on Biographical and Religio-philosophical 
sections of the instrument, it was assumed that the I-A is 
representative of I-I population. (The existence of prior 
differences, if any, between these groups, would be ex- 
pected to be differentially distributed over all the sections 
of the instrument. A more elaborate design could trace the 
difference of I-A from I-I by testing this group prior to 
their departure from their home country.) 

Each subject’s responses were numerically weighted 
and individual aggregate scores on each section of the 
instrument were established. All the pertinent information 





was codified for I.B.M. processing; the cards were punched 

and finally the data was statistically analyzed in the Com- 

putational Laboratory at B.U. on I.B.M. 650 computer. 
Some of the findings of this study with the levels of 

confidence at which null hypotheses were rejected are 

given below: 


Main Findings: 
(1) The attitudes of I-A’s exhibit distinct changes from 
the attitudes of I-I. (.01) 


(2) The I-A’s sojourn in the host society does not bring 
about any significant changes in their native religio- 
philosophical beliefs. (>.05) 


(3) The amount of attitudinal change is not proportionate 
to the length of stay in the U.S.A. (>.05) 





Supplementary Findings: 





(1) The changes in the sojourning students are more 
pronounced with regard to the material-prosperity 
of the United States. (.05) 


(2) The I-A’s also show distinct changes from I-I’s 
in their democratic attitudes as applied to certain 
inter-personal and social situations. (.05 - .01) 


(3) The I-A’s as against their peers in India, seem to 
give more importance to sex education. (.01) 


(4) The I-A’s show distinguishable changes in their 
attitudes toward class or caste distinctions. (.01) 


One generalization emerging from this study indicates 
that although Indians in America are appreciably changed 
toward certain aspects of American culture, they do not 
adapt to American life-ways in totality. They neither 
remain like Indians in India nor are they so completely 
transformed so as to conform to Americans. 
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Supervisor: Professor Victor C. Raimy 


The purpose of this experiment was to explore the 
relationship between a personality variable--Autonomy-- 
and verbal conditioning effects in a quasi-therapy situa- 
tion when the interviewer employed simple reinforcing 
behavior. 

The EPPS was administered to 102 students in intro- 
ductory psychology courses at the University of Colorado 
in order to obtain scores on the Autonomy scale for each 
S. Sixty Ss were selected to represent the entire range of 
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the scale and were randomly assigned to the following 
conditions: reinforcement for positive self-statements, 
reinforcement for negative self-statements, random re- 
inforcement. 

The experiment consisted of setting up a quasi-therapy 
situation in the laboratory by conducting an interview with 
each S, who was encouraged to talk about himself. Each 
interview was twenty minutes in length; the first ten min- 
utes were used to establish the spontaneous rate of self- 
verbalization for each S. During the second ten-minute 
interval, self-references were reinforced with a simul- 
taneous “um-hmm” and a head nod by the interviewer. 

All interviews were tape-recorded. 

The results of the experiment were as follows: 

1. The interview situation in a verbal conditioning 
study is amenable to the experimental manipulation of 
variables that may have implications for psychotherapy. 

2. Operant conditioning of verbal behavior in an inter- 
view situation (an analog to psychotherapy) was demon- 
strated by establishing, beyond the .01 level of confidence, 
that the positive self-statements of the Ss could be in- 
creased when the interviewer reinforced them by inter- 
polated simple reinforcing stimuli. 

3. Under those conditions (reinforcing positive self- 
statements), the percent increase of positive self- 
statements is significantly negatively correlated with 
Autonomy; i.e., the lower the Autonomy score, the greater 
the percent increase in positive self-statements when 
these are reinforced. 

4. No similar changes in reinforced negative self- 
statements were found. The implications for our under- 
standing of the behavior of low Autonomy Ss were dis- 
cussed. There was evidence that the high rate of emission 
of negative self-statements in the base rates made it 
difficult to increase negative self-statements during a 
ten-minute conditioning interval. We suggested that future 
research may discover techniques which produce effective 
verbal conditioning despite the given personality of the Ss. 

5. Ss receiving random reinforcement showed no sig- 
nificant changes, confirming our prediction. 

6. A comparison between this study and a recent study 
by J. M. Rogers suggests that the use of random rein- 
forcement constitutes a more meaningful control than 
does the use of no-reinforcement. 

Important areas for future research were suggested. 
For example, the results of a recent study employing a 
series of interviews compared with the results of the 
present study suggest the presence of a set or atmosphere 
effect in verbal conditioning. A study in which the atmos- 
phere variable is manipulated in relationship to personality 
variables would make an important contribution to the 
clarification of the extent or limits of verbal conditioning 
effects. 

Several cautions about generalizing from our results 
were emphasized: It has not been demonstrated that ver- 
bal conditioning is what happens in therapy, nor that the 
obtained changes in the laboratory are permanent, nor 
that the changes are related to extra-interview behavior. 
The need for applied studies of verbal conditioning effects 
was pointed out. 

The obtained relationship between a personality vari- 
able and verbal conditioning effects (under certain con- 
ditions) plus the atmosphere or set effects implied in 
comparing the present study with a recent study hardly 





supports, at the present time, a straightforward mechanical 
conditioning effect. 


Microfilm $2.75; Xerox $5.80. 118 pages. 


A STUDY OF THE MEANINGS OF 
RORSCHACH CARDS THROUGH USE OF 
THE SEMANTIC DIFFERENTIAL TECHNIQUE 


(L. C. Card No. Mico 61-898) 


George Louis Borelli, Ph.D. 
The Ohio State University, 1960 


The major purpose of this study was to investigate the 
relationship between the meanings a subject ascribed to 
Rorschach cards as visual stimuli and the meanings he 
ascribed to his corresponding verbal responses by using 
the semantic differential technique and scales. A second 
purpose was to compare the meanings of Rorschach cards 
for males and females. Finally, the meanings used by 
subjects who rejected a particular card were compared 
with the meanings given to that card by subjects who did 
give a response. 

Thirty semantic differential scales, each consisting of 
a pair of polar adjectives on a seven-point scale, were 
given to a group of 20 male and 20 female psychiatric 
attendants. Each subject rated each of the ten Rorschach 
cards on each scale in terms of “what it means to you.” 
The Rorschach was then administered in standard pro- 
cedure to each subject, who subsequently rated his first 
verbal response to each card on the same 30 semantic 
differential scales. The 30 scales were grouped into eight 
factor groups: Evaluative, Potency, Activity, Sex, Taut- 
ness, Novelty, Receptivity, and Aggressiveness. Of these 
factor groups, seven had been experimentally developed 
by Osgood; the eighth group of scales was selected apriori 
and labeled a Sex factor. 

The major hypothesis that the meaning ascribed by a 
subject to the Rorschach card as a visual stimulus and 
the one ascribed to his response would not differ signifi- 
cantly was supported. The meanings of cards and re- 
sponses were most nearly the same for scale adjectives 
found in the Potency factor and for Card I. The scales 
for which there was least similarity between the meanings 
of card and response seemed to be those that called upon 
a subject’s personalized value system (e.g., Tense-Relaxed) 
rather than upon more purely descriptive terms (e.g., 
Small- Large). 

The results suggest that the various cards have both 
specific and overlapping meanings. More meanings were 
ascribed to the achromatic cards than to the chromatic 
cards. Seven of the ten sub-hypotheses dealing with the 
specific meanings of the cards were supported, wholly or 
in part. 

The hypothesis that polar adjectives assigned to each 
Rorschach card would differ significantly for males and 
females was largely supported. However, although males 
and females did not always rate the meaning of a card on 
the same continuum, when they did select the same scales, 
they did not disagree about the direction of choice between 
the polar adjectives of that scale. 

The chromatic cards were described in more positive 
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terms but with fewer adjectives than were the achromatic. 
This finding suggests that the number of responses to a 
Rorschach card may be related to the affective connotations 
of that card for the subject. 

The hypothesis that the meanings ascribed to a specific 
card for subjects who did and subjects who did not give a 
verbal response to that card would differ significantly 
was not supported. 

In summary, this study gives further support to the 
clinical assumption that a person’s verbal response to 
the Rorschach cards is meaningfully related to his per- 
ception of the inkblots. The results indicate that the 10 
inkblots have both specific and overlapping meanings and 
that males and females differ significantly in ascribing 
meanings to Rorschach inkblots. Furthermore, the mean- 
ings ascribed to a particular card by individuals giving no 
response to that card do not differ significantly from those 
of non-rejectors. This finding suggests that both the re- 
jection of a card and, by extrapolation, the response to a 
card result from the interaction of the meanings of that 
card with the individual’s personal reaction to such mean- 
ings. Microfilm $2.75; Xerox $4.00. 75 pages. 


THE RELATIVE EFFECTS OF FORCED 
REWARD AND FORCED NONREWARD 
DURING SUCCESSIVE 
DISCRIMINATION REVERSAL 


(L. C. Card No. Mic 60-6540) 


Keith Neil Clayton, Ph.D. 
Northwestern University, 1960 


Adviser: Winfred F. Hill 


The present experiment attempted to assess the role 
of nonrewarded, noncorrected, responses during succes- 
sive position discrimination reversals ina T-maze. For 
these purposes Ss (male albino rats) were forced, at dif- 
ferent stages of practice, to make incorrect responses 
and compared with Ss forced to make the correct response 
or given free trials. Groups 1E and 1L received training 
on a single problem, 1E (n=32) being forced during the 
first four trials, 1L (n=32) forced during the next four 
trials. Group 2 (n=16) received training on Problems 1 
and 2 (reversal) and was forced during the first four trials 
of Problem 2. Half of each of Groups 1E, 1L, and 2 were 
forced to make the incorrect response, half to make the 
correct response. Group 8 (n=24) received training on 
eight problems and was forced during the first four trials 
of Problem 8 (seventh consecutive reversal). Eight Group 
8 Ss were forced to make the incorrect response, eight 
were forced to make the correct response, and 8 were 
given free trials. Fifteen trials were given on each 
problem. 

The hypothesis was that on Problem 1 Ss receiving 
forced correct trials would make fewer errors on sub- 
sequent trials than Ss receiving forced incorrect trials 
and that on later problems the reverse would hold. The 
results did not confirm the hypothesis: no main effects 
due to the forcing variable were found on any comparisons. 
Analysis of Group 8’s performance during the initial trials 
of Problems 3-7, however, suggested that while the first 
two nonrewards had no effect on response probability, 





consecutive nonrewards produce a decrement in probability 
of response to the nonrewarded side. 

To minimize response tendencies associated with re- 
sponse alternation an intertrial interval of 24 hours was 
utilized and duration of goal-box confinement was mini- 
mized. Use of a single trial daily further permitted a test 
of Estes’ notion that learning-rates are constant with 
widely-spaced training. The performance of Group 8 
confirmed Estes’ prediction: there was no inter-problem 
improvement. Learning-rate constancy was further sup- 
ported by the performance of a fifth major group, 0V 
(n=24), which received 75 trials on Problem 1 followed 
by 15 trials on each of Problems 2-4. While extensive 
Problem 1 training has been demonstrated, by experi- 
menters using massed training, to facilitate reversal 
performance, no facilitation was found in the present study. 

Most of the data were interpreted as consistent with 
Guthrie’s contiguity theory of learning. Among the more 
striking demonstrations of contiguity learning were: a high 
degree of choice repetition during Problem 1 and all-or- 
none learning of Problem 2. These findings were inter- 
preted as due to an unusually high degree of stimulus 
constancy from trial to trial. A single trial daily, it was 
suggested, maintained drive-stimuli constancy and reduced 
stimulus after-effects, e.g., alternation tendencies, from 
preceding trials; minimizing duration of goal-box con- 
finement reduced the probability of competing responses 
occurring near the choice area after a response has 
been made. Microfilm $2.75; Xerox $3.80. 66 pages. 


THE EFFECT OF DRIVE LEVEL 
ON THE LANGUAGE BEHAVIOR OF 
PROCESS AND REACTIVE SCHIZOPHRENICS 


(L. C. Card No. Mic 60-6543) 


Ruthanne Katharine Sobota DeWolfe, Ph.D. 
Northwestern University, 1960 


The present study was designed to test the hypothesis 
that reactive and process schizophrenics differ in emo- 
tionality (and hence in drive level) in neutral and affec- 
tively arousing situations. In affectively arousing situa- 
tions, it was hypothesized that this difference would be 
particularly apparent. Further, it was predicted that these 
differences in emotionality would be manifested in differ- 
ences in certain language habits between the two schizo- 
phrenic groups. Three groups of Ss were utilized, each 
consisting of 10 hospitalized Ss: a normal group, a re- 
active schizophrenic group, and a process schizophrenic 
group. The two schizophrenic subgroups were selected 
by means of the ratings Ss with a psychiatric diagnosis 
of schizophrenia received on the Phillips Scale. Six 
measures of language behavior were utilized: two of 
productivity (total words and rate of speech), two of inter- 
ference and blocking (vocal gestures/total words plus 
vocal gestures and reaction time), and two of language 
simplification (noun-nominal frequency level and noun- 
nominal/words ratio). The neutral and emotionally arous- 
ing situations were represented by TAT cards, judged 
neutral or emotionally arousing by experienced clinicians. 

The major findings were: 
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1. The group did not differ significantly on either of 
the productivity measures although when the reactive and 
process groups were analyzed separate from the normals, 
the interaction of Groups x Conditions approached signifi- 
cance at the .05 level on the rate of speech measure. The 
rate of speech on the reactives increased in the affective 
situation over the neutral situation while that of the proc- 
ess group decreased. 

2. Neither of the interference and blocking measures 
were significant. 

3. On the language simplification measures, the three 
groups were found to be significantly different on the noun- 
nominal/words ratio measure. The process group mani- 
fested the most simple language, the normals the least 
simple with the reactives in between. On the noun-nominal 
frequency level measure comparing only the two schizo- 
phrenic groups, it was found that the language of both 
groups became simpler in the affective situation. 

It was concluded that the results of the present study 
do not offer strong support for the hypotheses concerning 
the relationship between the two classes of schizophrenics, 
emotional reactivity and language behavior, either because 
the materials selected to represent a neutral and affec- 
tively arousing condition (TAT cards) may not be suffi- 
ciently different in emotional tone to elicit differences in 
emotionality or, more probably, because the language 
measures may be essentially unrelated to drive level or 
to psychopathology. 

Microfilm $2.75; Xerox $4.80. 95 pages. 


INTERRELATIONSHIPS AMONG 
MEASURES OF FIELD DEPENDENCE 
ABILITY, AND PERSONALITY TRAITS. 


(L. C. Card No. Mic 61-116) 


Rogers Elliott, Ph.D. 
University of Illinois, 1960 


The present study is based upon the tentative conclu- 
sions which Witkin and his colleagues reported in their 
book, Personality through Perception (1954), and upon 
subsequent investigations of their concept of field de- 
pendence. Experimental predictions were that the two 
most common criterion tests of field dependence are not 
as equivalent as they were reported to be, and that some 
of their non-equivalence would appear in their differential 
relations with ability scores. It was also predicted that 
field dependence would be positively related to behavioral 
dependence and to uncertainty and performance deficit in 
unstructured situations, and negatively related to psycho- 
logical mindedness, independence of judgment, and self- 
concept differentiation. 

The subjects were 128 male undergraduates. The cri- 
terion tests were the rod and frame test, series three, 
and the Witkin and Thurstone forms of the embedded fig- 
ures test. Quantitative and linguistic ability scores were 
taken from the SCAT and ACE college aptitude tests. Be- 
havioral dependence was measured as the number of re- 
quests by a subject for helpand moral support in a virtually 
impossible puzzle solving task. Uncertainty in behavior 
leading to performance deficit in unstructured experi- 
mental situations was measured by latency in the first 








learning trial of a finger maze. Psychological mindedness 
was measured by rating the subject’s constructs on a 
modified Kelly Role Repertory Test for degree of intra- 
ception. Independence of judgment was measured by a 
scale of items previously shown to differentiate yielders 
from non-yielders in conformity studies. Self-concept 
differentiation was measured by the response information 
presented by a subject’s check marks on 49 seven point 
scales anchored by opposed trait adjectives. 

The results were as follows: 1) the criterion tests of 
field dependence were related, but must be considered far 
from equivalent; 2) embedded figures test performance 
correlated significantly with ability scores, but rod and 
frame performance did not; 3) in other performance tests, 
measures of behavioral dependence were unrelated to either 
criterion test, but measures of uncertainty in unstructured 
situations had significant relations with rod and frame 
performance; 4) objective test measures of psychological 
mindedness, independence of judgment, and self-concept 
differentiation were unrelated to any measure of field 
dependence; 5) self-reported traits and attitudes related 
much as expected with field dependence measures, the 
field dependent person giving a picture of himself char- 
acterized by high social desirability. 

The results were discussed in terms of a conception 
of field dependence which considers the primary reference 
of the construct to be a tendency to react with affective 
disruption and intellectual deficit to an external stimulus 
situation which lacks structure; i.e., which is strange, 
incongruous, confusing, etc. The present conception 
considers field dependence to be most directly a measure 
of some sorts of higher order, internalized, autonomous 
intellectual processes, and only indirectly a correlate of 
personality traits and motives. 

Microfilm $2.75; Xerox $3.80. 66 pages. 


A STUDY OF SOME POSSIBLE 
CONNECTIONS BETWEEN CRIMINAL 
BEHAVIOR AND PERCEPTUAL BEHAVIOR 


(L. C. Card No. Mic 61-319) 


Lawrence David Eskin, Ph.D. 
New York University, 1960 


Chairman: Professor Howard M. Newburger 


This study is based on the assumption that all observa- 
ble behavior, including both normal and abnormal behavior, 
is the surface expression of a few central personality 
dimensions. In a search for some of these core dimen- 
sions, a single, already molecular act, that of judging the 
vertical in space, was subjected to close mathematical 
scrutiny. As a result, five psychophysical dimensions 
were found to be part of the judgment. 

Witkin’s studies of judging the vertical via the Rod 
and Frame Test dealt with a single variable defined as 
field dependence vs. field independence. The present 
study finds that this variable has five component factors: 
(1) the influence of the visual field; (2) the influence of the 
biological or proprioceptive field; (3) the energy or activity 
level of the subject; (4) a non-sensory conceptual or at- 
titudinal dimension; and (5) an integrative function, which 
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reflects the subject’s capacity to integrate the first four 
factors. 

Witkin related the following traits to the field dependent 
end of his continuum (which is believed to be identical with 
the integrative factor of the present study): (a) the tend- 
ency to be passively influenced by environmental forces, 
(b) inadequate impulse control, (c) poor body image, and 
(d) low self-esteem. In this study, the tendency to be 
passively influenced by environmental pressures is re- 
lated specifically to the dimension “influence of the visual 
field,” whereas impulse control is related specifically to 
the factor reflecting the influence of the proprioceptive 
field. 

The other factors are tentatively interpreted as follows: 
(a) the activity level of the subject, (b) the attitudinal or 
conceptual factor reflects a super-ego function, and (c) the 
integrative factor reflects an ego function. 

These dimensions, viewed as elements of personality 
structure, are thought to be related to broad behavioral 
characteristics. This hypothesis was tested by comparing 
an adult criminal group with an adult non-criminal group. 
In addition, the criminal group was separated into sub- 
groups by type of crime, and again comparisons were 
made. The results suggest that the psychophysical dimen- 
sions may indeed reflect broad behavioral traits. 

Two types of criminal personality, in terms of psycho- 
physical dimensions, were isolated from the experimental 
group. The first type is “criminal from a sense of guilt.” 
He is basically identified with the traditions of society, 
and tends to accept authority and the traditional sentiments, 
morals, and virtues. However, his impulse control is 
meager, and his dependency needs are too great for him 
to be capable of the self-discipline necessary to live up to 
these traditional virtues that he is identified with. Asa 
consequence, he feels chronically guilty and remorseful. 
His anti-social behavior is a function of the interaction 
between his need for punishment and his wish to satisfy 
his dependency needs. The second criminal type seems 
basically to be a paranoid personality, in the sense that he 
identifies with anti-traditional values. He rejects authority, 
rebels against the bonds and restraints necessary for group 
living, and denies his dependency needs, although he seems 
to be as dependent, if not more so, than the first type. His 
anti-social behavior is a chronic acting-out of this re- 
jection of tradition, denial of dependency, and his conflict 
with authority. 

Finally, these dimensions are discussed in terms of 
theories of positive mental health and other personality 
theories. The implications of this psychophysical method 
as a psychometric instrument are also discussed, together 
with some speculations for further research. 


Microfilm $2.75; Xerox $6.80. 142 pages. 





A STUDY OF THE SELF ATTITUDES AND 
ATTITUDES TOWARDS AUTHORITY 
OF CONSERVATIVES AND RADICALS 
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Harold Herman Esterson, Ph.D. 
New York University, 1960 


Chairman: Professor Herbert Turkel 


The purpose of the investigation was to determine and 
compare the self attitudes and attitudes towards authority 
of conservatives and radicals. 

There were two basic hypotheses, the first of which 
was the investigation of whether the attitude towards au- 
thority was a unitary personality trait and secondly whether 
this unitary personality trait would bring with it different 
self attitudes. Conservatives and radicals were selected 
since they were known to have different attitudes towards 
existing social and political institutions. The study in- 
vestigated the specific hypotheses that radicals would be 
more independent of authority, would tend to see authority 
as more constructive and interact with authority in a less 
stereotyped fashion than conservatives. As concerns self 
attitudes, it was predicted that radicals would see them- 
selves as warmer, more anxious, as having more of a 
light and heavy mood, more tenderminded, more creative 
and more intellectual. It was further predicted that con- 
servatives would see themselves as significantly more 
hostile, stronger and more inept. The two groups were 
also compared for positive and negative adjectives in 
relation to themselves and their fathers. 

One hundred and fifty one subjects between the ages of 
18-26, in attendance at a New York City college or uni- 
versity were selected on a volunteer basis and asked to 
respond to Eysenck’s Inventory of Social Attitudes (R), 
Stern’s modified Thematic Apperception Test (TAT), an 
Adjective Check List (ACL), six items from the California 
F Scale measuring submissiveness to authority and a 
personal data questionnaire. The upper third or 50 high 
scorers on the R scale were designated as radicals, the 
middle 51 as moderates and the lower third as conserva- 
tives. There were no significant differences between the 
two research groups as concerns age and socio-economic 
status. The groups differed significantly as concerns 
political affiliation, religious preference and approached 
significance in regard to major interest in college. The 
conservative group tended to be affiliated with the Demo- 
cratic and Republican Parties while the radical group was 
affiliated with the Democratic and Liberal parties. The 
conservative group was composed mainly of Roman Catho- 
lics and the radical group, of Jews and non-conformists. 
The conservative group tended towards interest in business 
and finance and the radical group towards science and 
English. 

In the area of relationship to authority, the radicals 
differed significantly from the conservatives in their being 
more independent of authority, perceiving authority as 
more constructive and in perceiving themselves as having 
less stereotyped relationships with authority than 
conservatives. Correlation coefficients were computed 
for the three variables and only independence of authority 
had a substantial relationship with non-stereotyping. 

As concerns self attitudes, only the intellectual and 





creative categories differentiated the two groups, the 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 





PSYCHOLOGY 


3165 





radicals perceiving themselves as significantly more in- 
tellectual and creative. In relation to the positive and 
negative adjectives, radicals checked significantly more 
negative adjectives for their fathers than the conservatives 
and the latter group attributed significantly more negative 
adjectives to themselves than to their fathers. In addition, 
radicals saw themselves as more positive and less negative 
than their own fathers significantly more often than the 
conservatives in relation to their fathers. 

The radicals gave significantly more scores invested 
with certainty than either the moderate or conservative 
groups. The conservatives’ certainty scores seemed to be 
more in the area of religion while the radicals had cer- 
tainty scores in more areas, including religion, freedom 
of expression, nonpunitiveness and equality of races. 

Microfilm $2.75; Xerox $8.40. 183 pages. 


CHANGES IN BODY IMAGERY OF 
PHYSICALLY HANDICAPPED CHILDREN 
DUE TO SUMMER CAMP EXPERIENCE 


(L. C. Card No. Mic 60-5635) 


Raymond Henry Holden, Ed.D. 
Boston University School of Education, 1960 


Purpose. The purpose of the present study is to deter- 
mine if summer camp experience has an effect on the body 
image of physically handicapped children, and to determine 
if judges differ in their ability to judge body image changes. 

Procedure. At the beginning and end of a two-week 
period, the Goodenough Draw-A-Man Test was adminis- 
tered to 113 children in four groups: Group I: 40 physi- 
cally handicapped children (cerebral palsy and post- 
poliomyelitis) attending summer Day Camp; Group I: 

29 physically handicapped children (cerebral palsy, post- 
poliomyelitis and other neurological disorders) attending 
summer Resident Camp; Group III: 28 non-handicapped 
children attending summer Day Camp; Group IV: A ran- 
dom sample of 16 out of 350 children attending regular 
school over a two-week period. 

Fourteen camp counselors completed a nine-item five- 
point Behavior Rating Sca‘te designed especially for this 
study to provide Behavior Deviance Scores on each child 
at the beginning and end of camp (1,746 ratings). Six 
judges, including two Ph.D. Clinical Psychologists, evalu- 
ated the human figure drawings presented in pairs to de- 
termine which was the better drawing (1,356 judgments). 
Since the handicapped subjects are not known to be drawn 
from a normally distributed population, and the population 
variances are not known, nonparametric statistics were 
chosen as uniquely applicable for analysis of the data. 

Results. The following major results were obtained: 

1. Judges significantly chose the After camp drawing 
of the physically handicapped children in Groups I and II, 
and the normal children in Group III. 

2. Judges did not significantly choose the second draw- 
ing of children in an ordinary two-week school period, nor 
of handicapped children during a two-week period prior 
to camp. 

3. There was a significant relationship between body 
image changes as inferred from drawings, and behavioral 
changes as rated by camp counselors. 





The following subsidiary results were also obtained: 

4. Judges in this study differed in their ability to judge 
changes in human figure drawings. 

0. Cerebral palsied children were rated as signifi- 
cantly higher in behavioral maladjustment than post- 
poliomyelitis children. 

6. Boys did not differ significantly from girls in the 
amount of behavioral improvement shown at camp. 

Conclusions. The following conclusions are suggested 
on the basis of the results of this study: 

1. Body image changes are inferred to occur due to 
camp experience based on changes in global ratings of 
drawings by judges from before to after camp. 

2. Such changes could not be inferred from drawings 
obtained during an ordinary two-week school period, or 
from physically handicapped children during a two-week 
pre-camp period. 

3. Counselors can reliably rate changes in behavior on 
behavior rating scales, and these changes correlate sig- 
nificantly with judges’ choices of “Better” drawings. 

4. Differences in abilities between trained and untrained 
judges, though confirming some previous studies, need 
considerably further investigation before conclusions can 
be stated categorically. 

3. In general, the greater the severity of physical 
handicap, the higher the behavioral deviance rated by the 
camp counselor. 

6. Further tests of the validity of body image hypoth- 
eses need rigorous investigation. 

Microfilm $2.75; Xerox $9.45. 208 pages. 





THE RELATION OF PRIMARY PROCESS 
THINKING TO THE RECOVERY 
OF SUBLIMINAL MATERIAL 
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Benjamin Lapkin, Ph.D. 
New York University, 1960 


Adviser: Dr. R. R. Holt 


This study set out to test a theory offered to explain 
subliminal effects. It was postulated that a truly sub- 
liminal stimulus had the possibility of showing an effect 
on behavior. This effect would be greatest on Ss whose 
executive intentions were not as salient as those Ss whose 
thinking was dominated by a distinctive patterning of con- 
trolling structures peculiarly suited to reality testing. 

In other words, it was assumed that a person who was able 
to forego executive intentions and whose fringe motives 
were available to consciousness would show a greater 
effect of a subliminal stimulus than a person whose thinking 
was rigidly oriented towards reality. An additional postu- 
late was that among those who were responsive to the sub- 
liminal stimulus, by virtue of their greater availability of 
primary process mentation, there would be a difference 
between those whose regression was adaptive and those 
whose regression was pathological. It was predicted that 
the adaptive regression group would show greater sensi- 
tivity than the pathological group. The rationale for this 
was that adaptively regressing Ss had sufficient contact 
with the demands of the experiment so that while some 
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thought regression occurred, effective communication was 
still possible, and the relation to the examiner was not 
impaired. This was in contrast to the pathological group 
whose thinking was expected to be so autistic that it would 
run far afield of the demands of the situation, impairing 
the communication process and reducing the possibility 
for establishing the desire on the part of the S to please 
the experimenter. 

To test these hypotheses, Ss were classified according 
to their diagnosis in a hospital as “Psychiatric” or “Med- 
ical.” In addition, their Rorschachs were classified as 
“high” or “low” on amount of primary-process thinking, 
as measured by Holt’s system for scoring the Rorschach. 
Only those who received poor Defense-Effectiveness scores 
(from the same scoring system) were accepted in the 
Psychiatric group and only those who received good 
Defense-Effective scores were accepted in the Medical 
group. The four groups: 


(a) High Primary Process — Poor Defenses 
(Psychiatric) 


(b) Low Primary Process — Poor Defenses 
(Psychiatric) 


(c) High Primary Process — Good Defenses 
(Medical) 


(d) Low Primary Process — Good Defenses 
(Medical) 


were compared on their ability to recover a subliminal 
stimulus. This was done by comparing the scores re- 
ceived on drawings of images following a blank exposure 
with scores of drawings following a stimulus exposure. 

All images were scored on the revised Fisher- Paul Double 
Profile checklist. 

A factorial analysis of variance indicated that there 
was no significant amount of recovery of the subliminal 
stimulus for the group as a whole; neither did amount of 
primary process nor type of control individually show any 
tendency to be related to the recovery of the subliminal 
stimulus. The results did, however, show that for the 
group in which both poor control and high primary process 
was present, there was a significant differences between 
the images following the blank stimulus and those following 
the subliminal double profile stimulus. 

The results of the study were discussed in terms of 
their supporting a theory of registration without aware- 
ness, and in terms of personality correlates of subliminal 
sensitivity. In addition, the relation of the data to certain 
theoretical aspects of schizophrenia was mentioned. As 
an outgrowth of the investigation, future research in sub- 
liminal registration with normal and schizophrenic sub- 
jects was outlined. 

Microfilm $2.75; Xerox $5.00. 96 pages. 





PERFORMANCE OF MINIMALLY 
BRAIN-DAMAGED AND NORMAL 
CHILDREN ON A SIMPLE 
DISCRIMINATION LEARNING TASK 


(L. C. Card No. Mic 60-6561) 


Laura Elizabeth Lehtinen, Ph.D. 
Northwestern University, 1960 


Adviser: Dr. Janet A. Taylor 


Preference for the relational or absolute properties of 
a stimulus pattern on a discrimination learning task per- 
mitted the initial choice of either of the two properties 
was investigated in two groups of minimally damaged 
brain-injured and normal children. The groups consisted 
of 30 matched pairs, from 7 to 12 years of age chrono- 
logically and of normal intelligence as determined by the 
CVS scores of the Children’s Wechsler. 

The initial task consisted of learning to a criterion to 
select one of two geometrical forms differing in form and 
size relationship. The correct figure could be selected 
on the basis of either of the two variables since it was 
characterized by a consistent form and size. 

A test trial followed the learning series on which form 
as a basis for selection was deemed incorrect in an at- 
tempt to reveal differences in the preference of the two 
groups for the two types of response. On the assumption 
that a relational response to differences in the size of 
figures which also differ in form is genetically more ad- 
vanced and thus in a sense is more abstract than a response 
to form alone, the brain-injured Ss were expected to re- 
spond predominantly to form and the normals to size 
relations. 

Further trials followed with stimulus patterns requiring 
response to size alone interspersed with trials allowing 
response to size as well as form (as in the initial learning 
series) to detect differences between the brain-injured and 
those normal children who also might prefer form. As- 
suming that the normal Ss would have perceived simul- 
taneously both properties of the stimulus pattern in con- 
trast to the brain-injured who would tend to perceive the 
simpler quality, it was predicted that the normal Ss would 
quickly shift to the relational choice on not being rewarded 
for the form choice. 

No difference in preference based on the presumed 
difference in level of difficulty of the two choices was 
observed as both groups responded predominantly to form 
on the initial learning series. The predicted shift to the 
relational choice occurred significantly more rapidly in 
the normal children but as a gradual rather than an abrupt 
change suggesting learning rather than a shift to an al- 
ternative response. 

Significant differences in initial learning not predicted 
by the hypotheses were observed in favor of the normal 
group. These differences were consistent on the test 
series (which functioned also as a second acquisition 
series). 

Since the test series consisted of new materials inter- 
spersed with familiar ones from the initial learning series 
the performance of the two groups was compared on the 
new and familiar stimulus patterns. Highly significant 
differences in favor of the normal group were obtained on 
trials using the new patterns but not on those consisting 
of the familiar, already learned patterns. 

Microfilm $2.75; Xerox $4.40. 82 pages. 
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PERSONALITY CHARACTERISTICS 
OF MILITARISTS AND PACIFISTS 


(L. C. Card No. Mic 61-934) 


Bruce Augustus Norton, Ph.D. 
The Ohio State University, 1960 


One of the most important issues facing modern Man 
is that of the consequences of further armed conflict. This 
research was designed to investigate, from a framework 
of psychoanalytic theory, the relevance of a variety of 
personality antecedents to attitudinal investments in mili- 
tary and pacifist means of resolving international conflict. 
Nineteen military subjects were solicited from the ad- 
vanced Reserve Officers Training Corps at a large state 
university. These subjects had been designated as dis- 
tinguished military students by their training officers. 

All of these men plan to enter some branch of the armed 
services as officers. 

Nineteen pacifist subjects were solicited from a small 
liberal arts college. All of these students were consci- 
entious objectors who had refused, or were in the process 
of refusing, to accept anything but an alternative service 
position outside of the armed forces structure. 

Hypotheses related to the magnitude of hostility ex- 
pressed by the subjects, various defense mechanisms, and 
some relevant ego functions were formulated and tested by 
projective, objective, and questionnaire test procedures. 
The results tend to support the hypotheses that the military 
sample would be characterized by greater expression of 
hostility, greater use of projection, and greater use of 
dominant or ascendant coping devices than would the paci- 
fist sample. Predicted results were also obtained for the 
hypotheses that the pacifist sample would employ more 
introjection, repression, and reaction formation than the 
military sample. Partial support was obtained for the 
hypotheses that the pacifist sample would evidence more 
intellectualization, suppression, and independence than 
would the military sample. The statistical significance 
of the results was assessed by the Mann-Whitney U test. 

The results suggest that characteristic differences 
in personality antecedents exist between persons who have 
made pacifist and persons who have made military at- 
titudinal investments. It would appear reasonable to 
conclude that the results indicate that more definitive 
investigation of the hypothesized relationships would be 
warranted. Because of the increased understanding of 
persons yielded by such research, the results could have 
theoretical and practical implications for the formulation 
of long-range alternatives to the use of military force in 
resolving issues of international conflict. 

Microfilm $2.75; Xerox $4.20. 80 pages. 


A STUDY INVOLVING CLIENT 
PREFERENCES FOR COUNSELOR 
BEHAVIOR IN COUNSELING 


(L. C. Card No. Mic 61-939) 
Edward Wendell Pohlman, Ph.D. 
The Ohio State University, 1960 


Earlier studies suggest that clients and counselors 
have differing preferences for what counselors shall do 





in counseling. To what extent should counselors be guided 
by client preference in deciding how to counsel? After 
counseling, 38 clients from a “how-to-study” course and 
their 11 counselors from an introductory counseling 
practicum rated (1) how often clients would like counselors 
to do 30 things and (2) how often counselors had done them. 
Clients had also answered the first question before coun- 
seling. Three estimates of the difference between client 
preference and counselor practice were computed for each 
interview series: estimates based on post-counseling 
ratings by (1) the client and (2) the counselor, and (3) an 
estimate based on client pre-counseling preferences and 
post-counseling reports of what counselors did. Within 
any given type of estimate, smaller difference-scores 
(representing greater adherence to client preference) were 
predicted to be associated with greater “success” as judged 
by clients, counselors, and the teacher-supervisor of the 
practicum. There was no support for this prediction; it 
may not have been adequately tested. For one thing, per- 
vasive differences between viewpoints of clients and coun- 
selors were indicated and may have affected measurement. 
Clients and their counselors failed to agree about whether 
a given counselor behavior occurred as often as, more 
often or less often than, clients would have preferred. 
Location of interview series in the upper half of client 
“success” ratings showed no association with location in 
the upper half of counselor ratings. Clients gave signifi- 
cantly higher “success” ratings to interview series than 
did their counselors. 

Differences between client and counselor preferences 
for what should happen in counseling were also suggested. 
For each item, the direction in which client post-counseling 
preference would differ from counselor practice was pre- 
dicted. Predictions were supported on 22 items. Clients 
seemed to want a more directive, authoritative counselor 
and a more friendly fellow-human than they reported 
having encountered. During counseling, total changes in 
clients’ preferences were greater than those for non- 
counseled control students. There were also group trends 
in client preference changes on nine items, in directions 
that fit in with the directions of client preference-counselor 
practice differences noted above. 

Thus despite changes during counseling, client post- 
counseling preference was different from counselor prac- 
tice. But there was no evidence that greater counselor 
adherence to client preference is associated with more 
“successful” counseling. Further studies, possibly using 
different measures of these two variables, should be made 
before it is concluded that there is no relation between the 
two. A possible relation between these variables might 
be obscured because counselor adherence to client pref- 
erence is lost among other independent variables affecting 
counseling outcome measures. There is a need fora 
more precise definition and analysis of what “successful” 
counseling is. Microfilm $2.75; Xerox $7.60. 162 pages. 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 





PSYCHOLOGY 





AN EXPERIMENTAL INVESTIGATION OF 
SOME EFFECTS ON STUTTERERS OF 
PACATAL-AIDED GROUP PSYCHOTHERAPY: 
A COMPARISON OF THE EFFECTS ON 
MALE ADULT STUTTERERS OF GROUP 
PSYCHOTHERAPY WITH AND WITHOUT 
THE TRANQUILIZER PACATAL 
AS AN ADJUVANT. 


(L. C. Card No. Mic 61-347) 


Israel Henry Rosenberg, Ph.D. 
New York University, 1960 


Chairman: Professor Brian E. Tomlinson 


The purpose of this investigation was to determine the 
effect on characteristic aspects of the personality and 
symptomatology of male adult stutterers of group psycho- 
therapy which was accompanied by two different kinds of 
adjuvant medication and then to compare the relative 
effectiveness of the group psychotherapy under these 
adjuvant conditions. 

Sixteen male adult stutterers were assigned by random 
selection to receive the tranquilizer, Pacatal, or the 
placebo, placebo-Pacatal. The patients then met twice 
a week in two equally-sized therapy-groups for supportive 
and analytic-interpretive group psychotherapy, with the 
investigator as therapist. Each therapy-group contained 
an approximately equal number of patients receiving the 
Pacatal and the placebo. Self-administered medication 
dosage began with 50 mg per day and went up to 200 mg 
per day. 

Before and after treatment, there was administered to 
each patient the Rorschach, an Incomplete Sentences test, 
and the Iowa Scale of Attitude Toward Stuttering. A Guided 
Interview and Oral Reading were tape-recorded. At the 
start of each treatment session, a Tension Self-Rating 
Scale was administered to each patient. Six spaced group 
therapy sessions were tape-recorded for each group. 

Sets of three judges rated the personality tests and 
behavioral samples for aspects of three major variables: 
hostility, anxiety, and emotional interest in the environ- 
ment. Three judges rated frequency and severity of stut- 
tering in readings and interviews. Attitude and tension- 
scales were objectively scored. All statistical evaluations 
were made with non-parametric tests. Qualitative evalua- 
tions were made on the basis of the case data collected. 

The Pacatal Group showed significant change in six 
of twenty quantitative measures. Three in the area of 
tension-feeling were positive; three, in behavior, included 
both negative and positive changes. Fifteen measures 
showed a positive trend. In the Placebo Group, six changes 
were significant: two, in personality structure were posi- 
tive; two each in behavior and speech were ambivalent. 
Nine measures showed a positive trend. Comparison of 
changes in the Pacatal with changes in the Placebo Group 
yielded three significant differences out of nineteen meas- 
ures, two showing greater decrease of tension-feeling in 
the Pacatal Group. In twelve measures positive trends 
favored the Pacatal Group. 

With the data regrouped according to therapy-group 
membership, the 6 p. m. group yielded two and the 8 p. m. 
group three significant changes, in both groups in a posi- 
tive as well as negative direction. Seventeen measures in 
the 6 p. m. and thirteen in the 8 p. m. group showed a 





positive trend. Comparison of the two groups showed three 
significant differences, two favoring the 6 p. m. and one 
the 8 p. m. group. In thirteen of nineteen measures, the 
6 p. m. group showed the greater positive trend. 

Due to the small samples involved and limitations of 
design the following conclusions must be considered ten- 
tative: 


1. Four months of group psychotherapy and adjuvant 
medication failed, with one exception, to demon- 
strate any proportion of statistically significant 
changes which could be considered conclusive for 
the number of measurements used. 


The lowering of tension-feeling in the group re- 
ceiving Pacatal is the exception to the ambiguous 
statistical yield; other influences were secondary 
to Pacatal in producing this change. 


Both positive and negative trends in changes oc- 
curred, predominant positive trends being on con- 
scious or close-to-conscious levels: in attitudes, 
tension-feelings, and anxiety. In the crucial symp- 
tom area of speech, changes were often ambivalent. 


Qualitative analysis indicated common psychological 
influences and problems, related especially to 
passivity-aggressivity and role conflicts. Variable 
beginnings were made by patients in ventilating and 
getting help in handling these conflicts. 


Trends point to the particular therapy-group as a 
more important factor than medication in producing 
maximum over-all improvement. A deep personality 
disturbance might counteract influence in all areas. 
More mature age and previous therapeutic experi- 
ence might be of positive help. 

Microfilm $3.50; Xerox $12.40. 272 pages. 


AN EXPLORATORY STUDY OF SOME 
ASPECTS OF LISTENING OF SCHIZOPHRENICS 


(L. C. Card No. Mic 61-841) 


Leo Robert Ryan, Ph.D. 
University of Colorado, 1960 


Supervisor: Professor Victor C. Raimy 


This study is concerned with some aspects of the lis- 
tening of schizophrenics that seem amenable to interpre- 
tation in terms of learning theory and current psycho- 
therapeutic approaches to this disorder. It is exploratory 
in nature and is designed to investigate the effects of 
“censure,” “emotionality,” “empathy,” 2nd “type of dis- 
order” on the listening of schizophrenics. The choice of 
these variables was guided by both the experimental and 
clinical literature which attempts tc account for schizo- 
phrenic behavior as a defensive reaction to threat. The 
selection of learning theory does not imply a lack of other 
theories to explain the same behavior. Rather, the ad- 
vantage of such an approach is found in the readiness with 
which the hypotheses may be tested, and the support which 
the clinical and experimental literature has already fur- 
nished. 

The importance of the study lies in the fact that listening 
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is a relatively untouched area of the disturbed communica- 
tion process which exists with the schizophrenic patient. 
This study is an attempt to gain insight into the factors 
that interfere with the listening of schizophrenics. Such 
insight may allow the psychotherapist to improve his 
ability to communicate with these patients by avoiding 
those factors that produce a deficit in their listening. 

Specific hypotheses were derived from the review of 
the literature and an extension of Hullian learning theory. 
The variables of “censure,” and “emotionality” were ex- 
pected to have a deficit effect on the listening of schizo- 
phrenics. The variable of “empathy” was expected to vary 
directly with their listening accuracy. Listening was also 
expected to vary according to the classification of the 
patient. Since the standard diagnostic categories have 
been demonstrated to be unreliable, the subjects were 
classified into Good and Poor categories, according to the 
nature of the social experiences found in their premorbid 
histories. 

A sample of 114 schizophrenic patients was selected 
from the New Mexico State Hospital, and classified into 
the Good and Poor premorbid categories using the Phillips 
Scale. Random samples were then drawn from each cate- 
gory and these samples, in turn, were randomly assigned 
to each experimental condition to be tested. The study was 
restricted to relatively acute cooperative male patients, 
for whom there was no evidence of extra-schizophrenic 
pathology, and who ranged in age from 18 to 50 years. 

Three measuring instruments were employed in this 
study. A multiple choice test, designed by the writer, was 
used to measure the listening of the schizophrenics. The 
selection of the “emotional” stimuli was accomplished 
with a word-association test, and a modified form of 
Dymond’s “Empathy Test” was used to measure the vari- 
able of “empathy.” The stimulus words for the listening 
test were presented by means of a tape recorder, and 
minimal “censure” was introduced into the experiment by 
lighting a box reading “right” or “wrong.” 

The results offered confirmation of the major hypoth- 
eses of the study which asserted that Good premorbid 
schizophrenics were better listeners than Poor premorbid 
schizophrenics, and that the Poor premorbids would reveal 
a greater deficit in their listening when exposed to con- 
ditions of “censure,” and “emotionality.” In addition, both 
categories of schizophrenics maintained a high degree of 
“empathy” which correlated positively with their listening, 
although not as highly as predicted. 

Suggestions were offered for improving communication 
with the schizophrenic patient in the psychotherapeutic 
relationship, and future research needs were pointed out. 

Microfilm $2.75; Xerox $5.40. 106 pages. 





THE PREDICTIVE VALUE OF THE 
ADMISSIONS INTERVIEW: A SEARCH FOR 
THE PSYCHODYNAMIC FACTORS RELATED 

TO CHANGES IN THE PATIENT 
AND HIS SITUATION. 


(L. C. Card No. Mic 60-5113) 


Bluma Swerdloff, D.S.W. 
Columbia University, 1960 


This study is concerned with an effort to determine the 
psychodynamic factors in the individual related to his 
capacity for changing himself and his situation. The in- 
vestigation is limited to the initial interview in a psycho- 
analytic clinic.* The selection and determination of the 
significant psychodynamic factors are based on the clinical 
judgments of experienced psychoanalysts. This study 
records, rates and compares their judgments in a uniform 
manner. It seeks further clues concerning the relationship 
of these factors to outcome and assesses their predictive 
value. 

Chapters on pertinent methods in evaluative research, 
on the setting of the investigation, and on an assessment 
of the methods utilized, are included. 

The data studied were the recorded admission inter- 
views of thirty patients; factual background information 
about them; and a completed “Follow-up Study,” which 
was utilized to compare the predictions made on the basis 
of the interviews with outcome judgments. 

The patients whose admission interview material was 
used met the following criteria for selection: all received 
psychoanalytic treatment at the Clinic; were in treatment 
for at least 200 hours; were diagnosed as psychoneurotic 
and their diagnoses remaining unchanged at the end of a 
three-month period; and were seen at follow-up at least 
one year after termination of treatment. 

Assessments and predictions were made by eight 
psychoanalysts on the basis of two methods — rating scales 
and clinical discussion. 

The content of the rating scales included: the patient’s 
behavior and feelings in the major areas of functioning 
-- work; sex; marriage; primary family and social re- 
lationships; severity of his symptoms; his self esteem; 
an estimate of his capacity for pleasure; and over-all 
functioning. 

The clinical discussion approximated actual clinic 
procedure. An over-all rating was given for each patient 
following the perusal of the admission interview. 

Ordinal statistics were used in the scales. Percentages 
were calculated to measure the degree of agreement among 
predictors and between the predictors and the “Follow-up 
Study” judges. 

Findings revealed: 

(1) The patients were fairly homogeneous in regard to 
background data. 

(2) In the various areas of functioning, agreement among 
the predictors was no lower than 70 percent. Work, symp- 
tom severity and sexual adjustment showed a higher degree 
of agreement. Over-all ratings showed less agreement. 

(3) The percentage of accuracy of the predictors’ over- 
all ratings for the improvement of patients following treat- 
ment, compared to the Follow-up judges’ ratings, varied 
from 80 percent to 25 percent for individual predictors. 

A comparison of the total number of predictions with the 
follow-up ratings showed a low percentage of accuracy. 
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(4) Accuracy between all of the predictors and the 
“Follow-up Study” judges increased when ratings were 
compared for areas of functioning, self-esteem and symp- 
tom severity. The highest degree of accuracy was found 
to be in work adjustment - 83 percent, symptom severity 
- 73 percent, and self-esteem - 70 percent. 

(5) Symptom severity, self-esteem and sexual adjust- 
ment were selected as predictive factors because of their 
high reliability and variation. Sexual adjustment was 
selected because it reflects capacity for close reciprocal 
relationships. 

(6) Those cases which were assessed on the basis of 
the above predictive factors as having good improvement 
potential, and those having poor improvement potential 
were compared with the judgments of the “Follow-up 
Study” judges. The degree of accuracy ranged from 70 
to 77 percent. 

This study presents evidence that psychodynamic fac- 
tors related to the ability of patients to change can be 
discerned in the initial interview; that it is possible to 
convert clinical experience into descriptive statements 
and rating scales; that behavior assessed at the outset of 
treatment shows a relationship to outcome following treat- 
ment; and that the relationships established can be sub- 
jected to further study and verification. 


*The Psychoanalytic Clinic for Training and Research, 
Columbia University. 
Microfilm $3.20; Xerox $11.25. 248 pages. 


THE EFFECTS OF INDUSTRIAL 
THERAPY UPON PERSONALITY 
AND BEHAVIOR 


(L. C. Card No. Mic 61-847) 


John Richard Thompson, Ph.D. 
University of Colorado, 1960 


Supervisor: Professor Victor C. Raimy 


This study investigated the effects of industrial therapy 
upon self-concept, self-esteem, and social adjustment. 
The lack of research, the numerous clinical accounts of 
the effects of industrial therapy, and its wide use as a 
form of treatment for mental patients indicated the need 
for further research. Rogers’ theory of personality was 
used to derive hypotheses which could be empirically in- 
vestigated and which were pertinent to industrial therapy. 

The experimental procedures involved the pre and 
post-testing of a group of neuropsychiatric patients hos- 
pitalized on an open ward of a Veterans Administration 
general medical and surgical hospital. The pre and post- 
test measures consisted of two Q-sorts, one for the “self” 
and one for the “ideal self,” and MACC Behavioral Adjust- 
ment Scale ratings. Besides these measure, all subjects 
in the industrial therapy group completed a 29 item ques- 
tionnaire designed to assess their feelings of satisfaction 
and accomplishment with the job. The industrial therapy 
supervisors also. completed a questionnaire pertaining to 
the patients’ job performances. The length of time any 
subject worked and the number of employees with whom he 
worked was recorded. These procedures provided the 
following measures: 





1. The self-ideal self correlation which was the meas- 
ure of self-esteem. 


The self-self correlation which was the measure of 
change in self-concept. 


The ideal self-ideal self correlation which was the 
measure of change in ideal self concept. 


The MACC Behavioral Adjustment Scale. 


The total number of hours any subject worked on 
industrial therapy. 


The total number of employees with whom any sub- 
ject directly worked. 


In order to determine if the predicted changes in self- 
concept, self-esteem, and social adjustment were brought 
about by industrial therapy, the above measures were 
administered to a group of 40 subjects who had been 
matched on pre-test self-esteem scores and randomly 
assigned to either an industrial therapy or a control group. 

The Q-sort measures indicated that, except for subjects 
diagnosed paranoid schizophrenic, industrial therapy pa- 
tients evidenced greater changes in self and ideal self 
concepts than did the control subjects. There were no 
differences between the two groups on measures of change 
in self-esteem. Changes in self-concept were related to 
the number of employee-work-contacts. Changes in self- 
esteem were related to the extent to which subjects per- 
ceived their work experiences as accomplishments and 
their personal interactions on the job as satisfying. 

The MACC Behavioral Adjustment Scale measures 
indicated that the industrial therapy group evidenced a 
greater increase in social adjustment than did the control 
group. Furthermore, these changes were related to changes 
in self-esteem. 

This study used a rather circumscribed population and 
only one industrial therapy program. In addition, subjects 
were exposed to the experimental conditions for a rela- 
tively short period of time. With these limitations in 
mind, the following tentative conclusions were offered. 


1. Hospitalization with industrial therapy is more 
effective for modifying self-concept and for in- 
creasing social adjustment than is hospitalization 
without industrial therapy. 


Hospitalization with industrial therapy is no more 
effective for modifying self-esteem than is hos- 
pitalization without industrial therapy. 


The more hours a patient works on industrial ther- 
apy, the more likely is it that his self-concept will 
change. 


The more people with whom a patient directly works, 
the more likely is it that both his self and his ideal 
self concepts will change. 


The more satisfied a patient is with his accomplish- 
ments and interpersonal relations on the job the 
more likely is it that his self-esteem will increase. 


The more a patient’s self-esteem increases, the 
more likely is it that his social adjustment will 
improve. 
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PSYCHOLOGY, EXPERIMENTAL 


THE RELATIONSHIPS AMONG PERSONALITY, 
COGNITIVE, AND JOB 
PERFORMANCE VARIABLES. 


(L. C. Card No. Mic 61-896) 


Thomas Sanderson Baldwin, Ph.D. 
The Ohio State University, 1960 


A study was undertaken to investigate the hypothesis 
that some aspects of job performance are better meas- 
ured by cognitive variables, while others are better meas- 
ured by personality variables. 

The sample consisted of 127 recent college graduates 
who had been employed by a large industrial-type organi- 
zation. Immediately after being hired, the sample mem- 
bers were administered a battery of ten cognitive tests, 
the Guilford-Zimmerman Temperament Survey, The 
Allport-Vernon Study of Values, and the Minnesota Multi- 
phasic Personality Inventory (short form). After one year 
on the job, supervisory ratings on a 15-item rating scale 
were obtained on 62 individuals in the sample. 

Preliminary to the final analysis, a Wherry-Winer 
factor analysis of the items in the MMPI was conducted 
in order to investigate the dimensions measured by this 
inventory. One general, three sub-general, and nine spe- 
cific factors were identified. Factor-pure scales were 
constructed to measure these 13 factors, but it was found 
that with the available items, adequate reliability could 
not be demonstrated for most of the scales. 

The final analysis consisted of a factor analysis of all 
personality, cognitive, and job performance variables. In 
addition, sex and a stay-leave criterion were included in 
the intercorrelation matrix. 

A centroid factor analysis was performed on the 57 
variable matrix, and 25 factors were extracted. 

Fifteen interpretable factors were identified. They 
were named Rater Bias, General Intelligence, General 
Adjustment, Masculine versus Feminine Interests, Social 
Aggressiveness, Visual Relationships, Religious Interest, 
Reflective Thinking, Written Language Aptitude, Sociability, 
Economic Motivation, Level of Activity, Verbal Ability, 
Technical Proficiency, and Interpersonal Relations. 

Support for the hypothesis was found in several in- 
stances. The factor called Economic Motivation suggested 
that highly active subjects with high economic interests 
tended to be the more industrious workers. It was also 
found that subjects showing positive interpersonal adjust- 
ment were likely to have a greater ability to work with 
others. Social aggressiveness was found to relate posi- 
tively to memory for details on the job. Written language 
aptitude was found to relate to ability to work with others. 
This was probably a reflection of the fact that some of the 
jobs held by individuals in the sample required the use of 
a foreign language and that those with a higher aptitude 
for language adjusted better in their relationships with 
co-workers. 

Several instances were found in which the stay-leave 
criterion was related to the predictors. It was found that 
subjects high on the factor called Visual Relationships 
tended to remain with the organization. This was probably 
a reflection of the fact that-many of the jobs required the 
inspection of a variety of visual materials in order to 
determine relationships that might exist and that individuals 

















high in this trait would find the jobs more interesting and 
remain with the organization. 

A small but positive relationship was found between 
religious interest and remaining on the job. 

The limitations of the study were discussed, and rec- 
ommendations for further research in this area were 
made. Microfilm $2.75; Xerox $5.20. 101 pages. 


MATERNAL DEPRIVATION AND ADOPTION 
IN SHEEP AND GOAT: 
AN ETHOLOGICAL STUDY. 


(L. C. Card No. Mic 61-723) 


Jalal Besharat, Ph.D. 
Cornell University, 1960 


The thesis is composed of two parts. The first part of 
this investigation is a follow-up study of an experimental 
animal (a goat) from immediately after birth until she 
became the mother of a pair of twins. With the amniotic 
fluid intact the experimental animal was separated from 
its mother and moved to a separate room, so that she did 
not have any maternal-neonate relationship. After ob- 
serving her in the social setting of the Behavior Laboratory 
population, with considerable difficulty we bred her to see 
what kind of mother she would be. On the whole she was a 
good mother in terms of instinctive licking, nursing, and 
the physical care of her kids as long as she was provided 
for and protected from competition with the rest of the 
flock. Later she established mutual contact with the flock 
after the birth of the kids by following them in the general 
population. 

The method used in cross-species adoption was to 
encourage proximity to the foster-mother within a limited 
area in order to bring about more contact between the 
foster-mother and the to-be-adopted young. To discourage 
the foster-mother from butting and hurting the newborn, 
during the early phase of adoption the foster-mother’s 
neck was placed in a stanchion, so that the young could 
approach the foster-mother without being hurt. 

First the visuo-postural reflexes of the newborn were 
studied by means of a depth perception table consisting of 
a solid and transparent side and the visual threshhold of the 
newborn was measured. Then the course of the adoptive 
process between the foster-mother and the young was ob- 
served, during which three stages of adoption were observed. 

1. Mutual conditioning or striving for dual fitness is 
the phase during which the young is in the course of es- 
tablishing a relationship with a clearly identified figure 
--the foster-mother. Mutual conditioning is a cognitive 
process of psychic symbiosis, which is the initial attempt 
at emotional communication and satisfaction. 

2. Psychological symbiosis is the phase during which 
the foster-mother and the young need each other as an 
ever present companion. In this phase the two with es- 
sentially different needs profit by their relationship, the 
mother getting satisfaction by responding to its existing 
hormonal and psychological impulses, the young similarly 
experiencing the nursing privilege and the effects of the 
presence of the mother-figure with which it rests, 
sleeps, walks, and establishes the total companionship of 
“psychological mothering.” 
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3. Vestigial Conditioning is the last phase of the adop- 
tive process and is the one during which the young is 
becoming able to maintain a relationship with the foster- 
mother in absentia. The adopted young of two different 
species which have experienced a common maternal figure 
continue to stay together intimately, regardless of their 
species differences, after the death of the shared foster- 
mother. It is this inter-species convergence tendency, 
as the result of a previous common experience, which I 
have called “vestigial force” of the adoptive process that 
one may refer to as a sort of “projection.” 

These are the three main stations or the “pivotal” 
points of the adoptive process. For the purpose of our 
study they served as the points of orientation in order to 
put the course of adoptive process within a system which 
can be more vividly visualized and comprehended. 

Microfilm $2.75; Xerox $6.40. 131 pages. 








THE EFFECTS OF MUSICAL STIMULATION 
ON RECALL IN HIGH AND LOW ANXIETY 
COLLEGE STUDENTS: A COMPARISON 
OF SOME EFFECTS OF MUSICAL 
STIMULATION ON THE RECALL OF LETTER 
CONFIGURATIONS AND NONSENSE 
SYLLABLES IN HIGH AND LOW 
ANXIETY COLLEGE STUDENTS. 


(L. C. Card No. Mic 61-314) 


John Colbert, Ph.D. 
New York University, 1960 


This was a study to determine the effects of musical 
stimulation on two groups of college students on a visual- 
perceptual and a learning and recall task. Manifest anxiety 
is assessed by means of the Taylor Scale of Manifest 
Anxiety (MAS). One problem was to determine if musical 
stimulation causes a change in the subjects’ ability to 
perform the two experimental tasks. The hypothesis 
examined was whether task performance is facilitated in 
association with musical stimulation. A second problem 
was to determine if there is a differential of response to 
musical stimulation in the two experimental groups. The 
hypothesis examined here was whether manifest anxiety 
is related to the magnitude of the effect of muscial 
stimulation. 

The subjects were forty-nine white male and female 
undergraduate students between the ages of eighteen and 
twenty-one years, at the Danbury State Teachers College, 
Danbury, Connecticut. They were selected on the basis 
of their extreme scores on the MAS. The low anxiety 
subjects were twenty-six students who scored no higher 
than twelve points on the MAS. The high anxiety group 
was comprised of twenty-three students who scored be- 
tween twenty-one and thirty-two points on the MAS. The 
female to male ratio in both experimental groups was 
approximately two to one. The groups were randomly 
divided to counterbalance the order of test administration. 

In the actual experiment, for which these forty-nine 
students served as subjects, the procedure consisted of 
the following: 

1. Administration of the visual-perceptual task and 
the learning and recall task to half of the high anxiety 





group and half of the low anxiety group with musical 
stimulation. ee 

2. Administration of the visual-perceptual task and 
the learning and recall task to half of the high anxiety 
group and half of the low anxiety group without musical 
stimulation. 

3. Administration of a visual-perceptual task and a 
learning and recall task of equal difficulty to both of the 
above groups with the reverse experimental conditions, 
approximately one week after the first testing. 

Quantitative and qualitative findings were derived from 
a comparison of the with-music performance to the without- 
music performance. These findings were interpreted 
within the frame of reference in which anxiety-reduction 
and narrowing of attention were used as explanatory prin- 
ciples. 

Interpretation and discussion of the findings indicated 
the following conclusions: 

1. The inclusion of musical stimulation can improve 
performance of some students on certain tasks. 

2. Musical stimulation does not facilitate the per- 
formance of all students on the two experimental tasks. 

3. Anxiety, as measured by the Taylor Manifest Anxiety 
Scale, is not shown to be a factor in determining the magni- 
tude of improved performance with musical stimulation. 

4. The results are consistent with the explanatory 
concept of narrowed attention, proposed by other re- 
searchers. Microfilm $2.75; Xerox $5.20. 102 pages. 





LEARNING, EXTINCTION, AND 
GENERALIZATION OF CONDITIONED 
RESPONSES BY YOUNG MONKEYS. 


(L. C. Card No. Mic 61-641) 


Phiilip C. Green, Ph.D. 
The University of Wisconsin, 1961 


Supervisor: Professor Harry F. Harlow 


Previous work has indicated that certain conditioned 
responses (CR’s) may be acquired by mammalian neonates 
at relatively early stages in ontogeny. This experiment 
explored the effect of age on learning, extinction, general- 
ization, and retention of a tone-shock CR in young monkeys. 

Fifteen subjects were equally divided into one-day, 
30-day, and 10.5-month groups, according to age when 
started on the study. Each animal was then given twenty 
daily trials in a soundproof stabilimeter cage, equipped 
to deliver electric shock through a floor grid. Training 
trials consisted of three seconds of tone, overlapped during 
the final second by a subtetanizing shock. Test (tone-only) 
trials were interspersed with shock trials inpre-determined 
sequences, providing an index of conditioning during train- 
ing phases. The training stimulus was a 1000-cps tone, 
while tones of 2000- and 3000-cps were used as general- 
ization stimuli. 

Previous studies indicated that two major scoring 
categories, “conditioned activity” (CA) and “conditioned 
crouching” (CC) were reliable observational measures 
of the CR is this situation. In addition to these measures, 
a “composite criterion,” which included both CA and CC 
measures, was used in analyzing the data of the present 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 





PSYCHOLOGY 3173 





study to reflect differential modes of behavior during con- 
ditioned stimulation. Changes in activity during onset of 
tone were recorded via stabilimeter excursions, and trained 
observers recorded judgmental data on scoring sheets. 

Although the mechanical records of activity proved 
useless, due to the non-linearity of the recording system, 
judgmental data were highly reliable and were used ex- 
clusively in the statistical analysis. All age groups adapted 
rapidly to the initially unreinforced 1000-cps tone, the 
neonatal and one-month groups showing no evidence of 
orientation or activity changes to this tone on the final 
day of the adaptation phase. The 10.5-month group showed 
qualitative evidence of adaptation, despite a persistently 
high activity level, which coincided occasionally with the 
criteria for the CR, but never exceeded ten per cent of 
the total responses emitted during adaptation. No inter- 
group differences were significant for this phase. 

In the first training phase, the neonatals exhibited a 
surprising deviation from the behavior predicted, in that 
following a rise in CA responses comparable to that in 
the two older groups for the first third of this phase, the 
one-day group showed a rapid decrement in CA frequency 
following Day 3, which persisted for the remainder of the 
phase. The incidence of CC responses, however, increased 
sharply for this group in the same period. The composite 
measure showed a progressive rise for all age groups, 
the intergroup differences being non-significant. 

All age groups showed clear extinction and acquisition 
trends in consecutive phases; however, although significant 
differences were found between the adaptation and first 
training phases for all groups, consistent interphase differ- 
ences were significant only for the one-day group. This 
finding suggested an age difference in retention of the CR 
under the conditions described. In the retention phase, sig- 
nificant differences occurred between the one-day and 10.5- 
month groups on the last retention test, again indicating a 
greater deficit in the 1-D group. No significant differences 
were found among groups on stimulus generalization. 

In general, high similarity was found in the rate of 
acquisition of the three groups. The major difference 
was between the one-day and the older groups in retention 
of the CR. Further evidence of age-related differences 
was seen in the form of the response, with the neonatal 
group showing much crouching behavior and little increase 
in activity after Day 3 of the first training phase. More 
research is suggested to further evaluate these results. 

Microfilm $2.75; Xerox $3.00. 49 pages. 


VERBAL TRANSFER PROCESSES IN 
ACQUIRED STIMULUS EQUIVALENCE AND 
ACQUIRED RESPONSE EQUIVALENCE PARADIGMS 


(L. C. Card No. Mic 61-612) 


Paul Myron Kjeldergaard, Ph.D. 
University of Minnesota, 1960 


This investigation was designed to shed light upon the 
role of mediated generalization in stimulus and response 
equivalence. The experiment involveda three-stage paired- 
associate learning task in which stimuli or responses were 
equated in the first two stages, followed by a test stage in 
which the equated stimuli or responses were paired with 
each other and the amount of generalization or facilitation 
noted. The following four paradigms were tested: 





Stimulus Equivalence Response Equivalence 
V VI VII vil 
A-- B c--8 B—A B-—-C 
CcC-- 8 A—B B--C B—A 


A“ ¢ A--C A--C A—-C 


lst Stage 
2nd Stage 
Test Stage 


An analysis of the possible mediating links in the above 
paradigms leads to the conclusion that for all paradigms to 
show generalization, backward or bidirectional association 
seems to be a necessary explanatory construct. Most of the 
available theories of mediated generalization have ignored 
the problem of backward or bidirectional mediators; 
Russell and Jenkins, (1955) have dealt with it informally. 

A second factor, contiguity of mediator in the second 
stage learning, was postulated to account for anticipated 
differences between the stimulus equivalence and response 
equivalence paradigms. In the stimulus equivalence models, 
the mediator, if any, would presumably follow the response; 
whereas in the response equivalence models, the mediator 
would presumably follow the stimulus and antedate the 
response. Thus the second stage learning in the stimulus 
equivalence paradigm is essentially learning the chain 
C — B —A (paradigm V) or A—> B — C (paradigm VI) 
as opposed to the response equivalence cases where the 
chains would be B —~> A — C (paradigm VII) or B—~ C 
— A (paradigm VIII). Since the test stage in all para- 
digms involved learning an A — C pair, it was assumed 
that the continuous second stage pairing in the response 
equivalence paradigms would show more generalization 
strength than the more remote pairings in the stimulus 
equivalence paradigms. 

The materials used for the experiment were low- 
frequency five-letter words selected from the Thorndike- 
Lorge lists. A large number of words selected on a fre- 
quency criterion were subjected to tests for association 
value. The words finally selected were randomly assigned 
to four lists and these four lists were permuted to form 
12 lists of eight word pairs. These twelve lists permitted 
complete counterbalancing of list difficulty in the test 
stage and partial counterbalancing of list difficulty in the 
two learning stages. 

To control for individual differences in paired-associate 
learning speed, a split-plot design was utilized with each 
S acting as her (all female Ss) own control. The test stage 
of each paradigm was made up of eight word pairs, four 
of which were generalization pairs and four were control 
pairs. The dependent variable was the difference between 
the generalization pairs and the control pairs with respect 
to correct anticipations in the test stage. 

The results showed significant generalization for all of 
the above paradigms. No paradigm, however, was signifi- 
cantly different from any other. A split-plot analysis 
sacrifices between-paradigm sensitivity in favor of the 
sensitivity in detecting within-paradigm effects; therefore, 
final conclusions about paradigm differences must be held 
in abeyance. 

Predictions about the relative magnitude of the general- 
ization effects for the four paradigms were mace on the 
basis of the two aforementioned factors, bidirectionality 
and continguity of mediators; all predictions except one 
were in the right direction (though not statistically signifi- 
cant). Contrary to prediction, paradigm VI produced more 
generalization than paradigm VIL. 

In general, these results strongly suggest that both 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 





3174 PSYCHOLOGY 





forward and backward associational links play an important 
role in mediated generalization. Evidence supporting the 
role of the postulated contiguity factor was slight. Further 
research is needed on all paradigms. 

Microfilm $2.75; Xerox $3.80. 70 pages. 


MEDIATED TRANSFER IN TWO 
VERBAL LEARNING PARADIGMS 


(L. C. Card No. Mic 61-578) 


James Gordon Martin, Ph.D. 
University of Minnesota, 1960 


This investigation was designed to examine mediating 
processes in transfer, especially regarding their loci and 
the experimental conditions necessary to demonstrate 


their operation. 
Two mediation paradigms were examined here: 


Stage 1 A- >B A —»>B 
a7 ®>c 


Stage 2 B——>C 
AaB B >C 


Test stage 


A, B and C are explicit stimulus and response terms, 
usually verbal. (B) is an inferred mediating term. The 
left and right paradigms are designated the A - (B) - C 
and B - C paradigms, respectively, to indicate the terms 
assumed in the last stage. 

Most previous research involving mediate association, 
especially paired-associate, shows facilitated learning in 
either paradigm, even when motor responses are substi- 
tuted in some stages. Mink, however, subjected these 
paradigms to a generalization, rather than learning, test. 
A word-pair from free-association norms was assumed 
for Stage 1. A single motor response C was associated 
with either A or B in Stage 2. In the test stage, the in- 
structions were to make the motor response only to words 
from the Stage 2 list, but responses to their associated 
words were taken as a measure of generalization, without 
confirmation for correct responding. 

Mink’s findings were paradoxical. Generalization 
occurred only in the B - C paradigm; there was no gen- 
eralization in the other, even when the experiment were 
replicated. These results are in sharp contrast to those 
which show that mediated learning, on the other hand, 
occurs reliably in either paradigm. The present investi- 
gation was designed to resolve this paradox. 

Of the Stage 2 variables examined in this series of 
eleven experiments, the most important was the specifi- 
cation of the task. Mink required responses to all words 
automatically upon presentation. In the present investi- 
gation the task was modified so that S was required to 
discriminate words to which to respond. Under these 
conditions generalization in the previously successful 
B - C paradigm was reduced. Apparently, in discrimination 
learning there is a decreasing tendency for extra-task 
mediating associations to be formed. This interpretation 
is supported by other investigators who have shown that 
task-irrelevant, or incidental, learning decreases when 
task-relevant stimuli are precisely specified for learning. 
In the present case the inferred (B) stimuli in the second 
stage of the B - C paradigm might be considered task- 
irrelevant and thus less effective for mediating general- 
ization in the final stage. 








Of the various modifications which were attempted to 
demonstrate mediation effects in the A - (B) - C paradigm, 
only a change of test stage was successful. When learning, 
with correct responses confirmed was measured, rather 
than generalization (a performance task), facilitation effects 
obtained in both paradigms. 

One further measure was sensitive to mediation effects. 
In the learning test experiments, some of the associated 
words in the test stage were designated as “incorrect” and 
thus were not confirmed. Responses to these words de- 
creased less than responses tocontrol words, a result which 
is analogous to that of a resistance-to-extinction measure. 
These results suggested that responses to associated words 
had greater initial strength in the test stage due tothe me- 
diating effects of the implicit term postulated in that stage. 

In general, mediation processes can be inferred in the 
verbal learning paradigms of concern here. However, this 
investigation has shown that to reveal their effects experi- 
mentally, it is necessary to maximize the opportunity for 
mediating processes to occur and to choose test measures 
of sufficient sensitivity to detect their presence. 

Microfilm $2.75; Xerox $5.60. 115 pages. 


A BEHAVIORAL ANALYSIS OF CATS 
WITH EXTENSIVE NEOCORTICAL ABLATIONS 


(L. C. Card No. Mic 61-930) 


Patricia Morgan Meyer, Ph.D. 
The Ohio State University, 1960 


The present experimental program was designed to 
further the understanding of the behavior of cats with ex- 
tensive lesions in the neocortex. Eight normal animals 
and seven neodecorticate preparations served as subjects. 

It was concluded that the normal and the neodecorticate 
cats did not differ significantly in the number of trials to 
reach criterion in a simple light avoidance conditioning 
situation and in a spatial discrimination problem. 

In the third experiment, a pattern discrimination prob- 
lem, the Mann-Whitney U test, indicated that the normal 
group was significantly superior to the neodecorticate 
group. These data supported the conclusion that the visual 
cortex is involved in visual pattern discrimination learning. 

In order to assess whether cats with extensive neo- 
cortical ablations which included visual area I and II could 
perceive depth, Gibson’s visual cliff procedure was adopted 
for the fourthexperiment. The operated cats once again per- 
formed like the normal animals on initial trial choices and 
after several trials. However, the nature of this response 
is still a question for further detailed assessment and ex- 
perimentation. Microfilm $2.75; Xerox $3.00. 43 pages. 


PHYSIOLOGICAL AND BEHAVIORAL EFFECTS OF 
EARLY EXPERIENCED STRESSORS AND GENTLING 


(L. C. Card No. Mic 61-720) 


William James Meyers, Ph.D. 
University of Oregon, 1961 


Adviser: Robert W. Leary 


The aim of this research was to obtain data on the 
equivalence of various early stress and handling conditions 
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through studying the physiological and behavioral effects 
of these treatments. 

Experiment I assessed the immediate physiological 
equivalence of four stressful conditions (high and low shock, 
immobilization, rough handling), and two nonstressful con- 
ditions (gentling and control treatments). Ten rats were 
assigned to each condition and experimental experiences 
were administered to these post-weanling rats from day 
21 through day 23, in two daily five-minute sessions. Body 
weight, adrenal weight, and a count of stomach bleeding 
spots were obtained on the last day of treatment. The re- 
sults indicated that: a) nonstressed animals gained more 
weight during the treatment period than stressed animals, 
there being a weight loss in the high shock condition; b) no 
significant differences in adrenal weight occurred among 
the conditions; and c) 40% of the stressed animals exhib- 
ited stomach lesions, whereas the nonstressed animals 
showed no evidence of such lesions. 

In Experiment II conditions and group size were exactly 
the same as in Experiment I, except the animals were 
sacrificed at 100 days of age, after having been introduced 
to a 22-hour feeding schedule at 85 days of age. The re- 
sults failed to yield evidence of differential treatment 
effects with respect to weight gain, food consumption, 
stomach lesions, and adrenal weight. 

Procedures of Experiment III were identical to those of 
Experiment II, with avoidance conditioning and exploration 
tests replacing the physiological measures. Groups of 
sixteen animals were assigned to each of the six early 
experience treatments. Within each group two subgroups 
of equal size were formed, and one subgroup was given ten 
days of avoidance conditioning and then ten days of ex- 
ploration. The second subgroup received these tests in 
the reverse order. The results of statistical analysis 
were as follows: a) order of testing had very little influ- 
ence, affecting only the number of avoidance responses 
during avoidance training; b) treatment effects were ob- 
served in an exploration test, both for entry latency and 
amount of time spent in the alley; in general, the gentled 
animals showed the most exploratory behavior, the con- 
trols least, with the remaining groups falling between these 
extremes; c) in avoidance conditioning, both latency meas- 
ures and number of avoidance responses yielded signifi- 
cant treatment effects. 

Experiment IV concerned a comparison of four groups 
of ten animals per group, two of which were given treat- 
ments already used in Experiments II and III: high shock 
plus food deprivation and food deprivation only. The two 
remaining groups consisted of one which received high 
shock without food deprivation and another which had a 
different shock schedule (four minutes daily for ten days) 
without food deprivation. The results indicated: a) high 
shock plus food deprivation was associated with a relative 
retardation in weight gain; b) no other significant effects 
were observed for either body weight or adrenal weight. 

The results were discussed in terms of: a) the transient 
nature of physiological effects; b) the sensitivity of be- 
havioral tests in detecting long-term effects; and c) the 
sometimes divergent results of other investigators. The 
present behavioral results were interpreted in terms of 
a two-component model which assumes that an early expe- 
rience involves somewhat specific learning on the one 
hand, and an upward shift in the arousal limen on the other 
hand. Microfilm $2.75; Xerox $5.60. 111 pages. 





THE SPREAD OF EFFECT, FACT 
OR ARTIFACT: SOME THEORETICAL 
AND EXPERIMENTAL CONSIDERATIONS. 


(L. C. Card No. Mic 61-976) 


H. Richard van Saun, Ph.D. 
Princeton University, 1960 


Spread of effect is a term employed to designate a 
phenomenon that has been found to occur in certain learning 
experiments. The basic experimental paradigm for pro- 
ducing the phenomenon consists of having subjects guess 
a number from a stated range, in response to each word 
in a list of stimulus words. When some of a subject’s 
guesses are rewarded by being called ‘right,” he tends to 
repeat those numbers in response to the same stimulus 
words upon a second presentation of the list. He also tends 
to repeat the numbers given in response to stimulus words 
nearby rewarded responses in the list on a second presen- 
tation, even though they had been punished by being called 
“wrong.” The closer a punished response is to a reward, 
the more likely it is to be repeated. This is the spread 
of effect phenomenon. 

Thorndike, the discoverer of the phenomenon, inter- 
preted it as a proof of the automatic strengthening effect 
of a reward upon the stimulus-response connection it 
followed. Although debate about the phenomenon and 
Thorndike’s interpretation of it gave rise to many exper- 
iments and interpretations, pro and con, only relatively 
recently has an alternative hypothesis been presented 
which seriously challenges Thorndike’s original interpre- 
tation. The hypothesis essentially states that the spread 
of effect phenomenon is caused by non-independent tend- 
encies among responses and has nothing to do with learning. 
Evidence for this hypothesis in the word-number paradigm 
discussed above (in which responses are restricted to an 
arbitrary range of numbers) is convincing. 

There was, however, one known experiment by Thorndike 
in which no such restriction of range of response was ex- 
plicit or immediately evident. This experiment only re- 
quired that the subject “write. . . the first word that comes 
to mind,” in response to 108 sentence-stems. Uponanalysis 
of this experiment, it was found that the sentence-stems em- 
ployed as stimuliwere arranged inblocks which all had the 
same verb and similar subjects, e.g., “Mr. A. brought... , ” 
“Mr. B. brought...,” etc. This made it possible 
for the response to any sentence-stem in a block just as 
easily, logically and grammatically to be employed to com- 
plete any other sentence-stem in the group, thus providing 
the conditions for response-response associative tendencies 
to operate as in the word-number experimental paradigm. 

Accordingly, experiments were performed to test the 
hypothesis that the spread of effect phenomenon would appear 
only in situations in which the opportunity for response- 
response associative tendencies was present and notappear 
when this opportunity was reduced. Several experiments 
directly and indirectly related to the sentence completion 
paradigm were performed. The results leave little doubt 
that in the sentence completion paradigm opportunity for 
the operation of response-response associative tendencies 
is a necessary but not sufficient condition for the appearance 
of the spread of effect phenomenon. Thus, it must be con- 
cluded that the spread of effect, insofar as it has been 
demonstrated in human verbal learning, using the paradigm 
discussed, is an artifact of special experimental conditions. 

Microfilm $2.75; Xerox $4.60. 87 pages. 
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RELIGION IN THE WORKS 
OF ERNST WIECHERT 


(L. C. Card No. Mic 61-482) . 


Edson Marland Chick, Ph.D. 
Princeton University, 1953 


Ernst Wiechert (1887-1950) is consistently outspoken 
in his protest against systematic theology and theologians. 
On the other hand his total work is an attempt to find God 
and account for His existence. In his essays and narra- 
tives about the artist Wiechert postulates the search for 
God as the primary aim of all art. 

The purpose of this dissertation is to trace and describe 
Wiechert’s thoughts on the Church, personal religion, 
Christianity, and the theodicy problem throughout his life- 
time and to present the circumstances around the signifi- 
cant and radical changes these views undergo. 

At the beginning of Wiechert’s religious development 
lie two fundamental spiritual experiences: the naive 
pietism of his childhood in rural East Prussia and the 
materialistic enlightenment which came during his ado- 
lescent years in K6nigsberg. Haeckel’s refutation of re- 
ligious “superstition” on the grounds of rational, scientific 
investigation and David Friedrich Strauss’s secularization 
of religion gave impetus to Wiechert’s rebellion against 
the institutionalized Church and destroyed his confidence 
in a patriarchal, benevolent God-father which had hitherto 
given him a sense of security and protection. 

However, materialist philosophy does not eliminate 
Wiechert’s esteem for the peasant’s simple credulity, and 
the conflict between faith and doubt begun here continues 
in one guise or another through all his creative work from 
1913-1950. He is keenly aware of his own emotional need 
to believe but is seldom able to find an object of faith 
which will stand the test of rational scrutiny and applica- 
tion to reality. Hence within a short space of time he may 
publish works displaying opposed opinions on the nature of 
God and the universe. Occasional attempts to combine 
secular and religious values fail to produce permanent 
solutions. 

After two novels of despair and “Weltschmerz” written 
before and during World War I Wiechert wrote three more, 
each of which contains a violent solution to the world’s 
ills and equally violent suggestions for religious reform. 
Forest worship, a religion of hate, and one of extreme 
compassion are the three possibilities. None of them, 
however, is backed by the author’s firm conviction. 

Not until the late 1920’s does Wiechert begin to evolve 
a stable religious viewpoint wherein the emotional appeal 
of nature, “Heimat,” and naive faith do not conflict with 
reality. He begins by glorifying nature and the nature- 
bound man at the expense of the Christian Church and 
civilization, which is often to blame for injustice and 
cruelty. The Cross becomes a symbol of human suffering 
without hope of salvation. Redemption lies in obedience to 
the creatural and vegetal laws of growth and behavior, 
which is impossible in the modern world. 
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In Die Magd des Jiirgen Doskocil (1932) this hopeless 
situation is rectified by the proposal of a personal 
Christian ethic combined with chthonian nature worship. 
In this same novel a solution is provided to the problem 
of evil, in which the responsibility for the victory of the 
good is placed solely on the individual, and for the first 
time the authoritarian ethical side of religion is held to 
be as important as the natural and humanitarian. This 
state of balance forms the ideological basis for Die 





Majorin (1934) and the Hirtennovelle (1935), which de- 





scribe the harmonious working of landscape and the spirit 
of God for the benefit of the human race. 

The balance is upset in 1938 by the experience of 
radical evil. Contemporary conditions and his own im- 
prisonment in Buchenwald lead Wiechert to reopen the 
theodicy question. In Der Totenwald (written 1939) and 
Das einfache Leben (1939) he at once announces the death 











of the traditional Christian God and accuses Him of in- 
difference and cruelty. As earlier Wiechert rests his 
religious decision on circumstantial evidence of evil and 
now attributes it to the Almighty instead of to Christianity. 
Die Jerominkinder I (written 1940-41) proposes a 
programmatic agnosticism as the one means for avoiding 
such spiritual unrest. The lesson Jons Jeromin has to 
learn is to leave God out of the question entirely. Works 
completed at the end of World War II testify to a modifi- 
cation of this program, and Wiechert begins a new search 
for faith. In Die Jerominkinder II (1947) and Missa sine 











nomine (1950) Wiechert treats faith as an enviable pos- 


session, regardless of its object. Jons Jeromin’s confi- 
dence in the “magischer Urgrund” is developed later 
(in Missa) into a tellurian mythology in which soil, village 
and all nature are sacred and the existence of evil is ex- 
plained. Evil is part of God’s creation and is a necessary 
complement to the good, just as night is to day. As in the 
case of the Doskocil novel a rudimentary Christian ethic 
and nature mysticism combine to form a tenable creed. 
A return to conventional religion is out of the question for 
Wiechert, for he is a Protestant in the comprehensive 
sense of the word. 
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How did the change take place from the Lutheran idea 
of religious “personality” to the modern democratic man’s 
self-consciousness in terms of “Human Right”? How didthe 
change occur from “Status Society” to “Contract Society”? 
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How did a religious deepening of self in Protestantism be- 
come relevant to the modern society? Above all, how did 
the shift take place from the mediaeval cosmo-ontological 
idea of Natural Law to the modern individual-personal 
idea of Natural Right? Fundamentally, what is the ethical 
meaning of Protestantism in relation to the formation of 
the modern world? These questions, stated in the Intro- 
duction, are answered by clarifying the ethics in 17th 
Century English Puritanism. This is a study done from 
the standpoint of the history of Christian ethics. 

Chapter I deals with the question of the theological 
background of Puritan ethics, that is, Puritan Covenant 
Theology. The Puritan theology of Covenant is grasped as 
a commingling between the Reformed type of covenant 
interpretation, whose characteristics are historical, ob- 
jective, and in a sense, sacramental (insofar as it defends 
the doctrine of Infant Baptism), and the Anabaptist type 
whose emphasis was laid more on ethical responsibility, 
contractual relationship, and is thus more subjective, or 
existential. The productive nature of Puritan Covenant 
Theology is in this combination, viz. combination of the 
historical and the existential (or the ethical). This com- 
mingling was not motivated by a mere theological interest 
in synthesis, but had to be made because of the “destiny” 
in which the Puritan movement had to live. The Puritan 
theology became “ethical” theology (viz. “Divinity” in 
Ames’ terminology). This theology was able to establish 
an ethical subject in the Protestant religious self- 
consciousness. The commingling did not reach any final 
theological synthesis, but on the contrary it created tension 
in the religious self-consciousness of Puritanism, and it 
led to the future denominational division of churches and 


groups. 
Puritan casuistry, which is treated in the second 
chapter, is grounded, theoretically speaking, on the con- 


tractual emphasis in the interpretation of covenant. This 
is an ethics of “application.” Puritanism was originally 
a political reform movement despite its religious appear- 
ance, but was obliged to transform itself into a preaching 
movement. It endeavored to awaken man’s spirit to seri- 
ous religious self-consciousness and sought to direct the 
religiously awakened spirit towards ethical self-reforma- 
tion. By this casuistry man was “concretely” changed. 
The focus of reformation was turned from the national 
church to an individual person. Here is given an analysis 
of Puritan casuistry represented by William Perkins and 
William Ames. 

The third chapter deals with Puritan revolutionary 
ethics during the Civil War. The confrontation takes place 
at the level of “principle,” but not on the level of “appli- 
cation.” It is a battle between Weltanschauungen. The 
mode of combination between history and ethics in this 
revolutionary ethics is different from that in the casuistic 
ethics. Not by way of “application,” but by way of “inter- 
pretation” ethics and history are combined. Various 
views of history, such as the Anglican view, the Presby- 
terian view, and the Independent view of history are ex- 
amined in reference to their ethical implications. The 
Weltanschauung of Puritanism combined the biblical- 
universal history and the English-national history, and 
interpreted Natural Law as a revolutionary principle 
through this scheme. The modern idea of Human Right 
emerged from this struggle of Weltanschauungen. In this 
relation the significance of the Leveller movement is 
specially emphasized. 














The questions which we stated in the Introduction are 
answered through this clarification of Puritan ethics. 
This is an attempt to give a historical introduction to a 
Protestant social ethics of a church which takes its 
spiritual rootage in Puritan Protestantism. 
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Problem and Limits: With the administration of mis- 
sion fields being transferred from the national to the synod 
level in the United Presbyterian Church, U.S.A., it seemed 
imperative to the author to evaluate the nationally ad- 
ministered or headquarters fields prior to transfer, basing 
the evaluation on statistical data on program, organization, 
membership, leadership, and finances. Headquarters 
churches were administered directly by the Department 
of Town and Country Church of the Board of National Mis- 
sions. It was assumed that a nine-year study beginning in 
1950 would provide sufficient evidence to point toward 
proposals for re-structuring the administrative program 
as these fields were transferred. 


Procedure: Statistical data were collected on program 
from the annual applications for aid from each church and 
“The Achievement Goals for Town and Country Churches,” 
completed by the missionaries on the fields at the beginning 
of 1959. Organization was studied from the data obtained 
from the official Minutes of the General Assembly of the 
denomination, published each year. These minutes also 
provided information on membership, ordained mission- 
aries who were employed during the period, and monies 
given by each church. Board aid and data on specialized 
leadership were determined from the official dockets held 
in the Treasury Department of the Presbyterian Board of 
National Missions. Analysis was made by means of graphs 
and tabulations compared with national statistics where 
possible. Reference was made to previous studies of 
churches in the same geographical areas. The effects of 
location and organization on membership, leadership, 
evangelistic index and finances were highlighted and the 
comparison of the average headquarters church was made 
with composite synod and self administrative units. Recom- 
mendations based on collected data were shared with a 
jury of five prior to the final draft. 








Findings and Conclusions: The study of these churches 
indicated that the headquarters administration had brought 
its composite church to a level comparable on items 
studied to that of the self-supporting church and far beyond 
the synod-aided church. The single composite church out- 
ranked others. Churches in hamlets had the best showing 
in comparison to open country, village, and town composite 
churches. In location, the churches in Utah showed marked 
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improvement on membership, per capita giving, leader- 
ship and five program areas. Mid-South Synod ran a close 
second. On organization, the single headquarters church 
led the larger parish church by a slight margin. Yoked 
fields ranked lowest. On the basis of these findings, it 
was concluded that: 1) efforts could be made to increase 
the communicant membership base of a field by merger, 
use of the larger parish, or the pastor-layman plan; 
2) yoked fields might reorganize to increase intercongre- 
gational relationships; 3) questions on the application for 
aid should be brought in line with current thinking; 
4) specialized treatment was essential for some weak 
headquarters churches; 5) close cooperation with synod 
and presbytery committees was essential on surveys, aid 
in local self-analysis, and in provision of orientation ma- 
terial for new missionaries; and 6) the department should 
continue administrative and budgetary relationships to 
exploratory work and the use of specialized missionaries. 
Microfilm $4.40; Xerox $15.55. 342 pages. 
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The theology of Jeremy Taylor is important, not be- 
cause he was a theologian of the first rank, but because 
most of the strands of seventeenth century Anglican thought 
are present in his writings. Taylor’s Episcopacy Asserted 
(1642), for example, was typically Laudian in its doctrine 
of the Sacred Ministry. Indeed, Archbishop Laud was his 
first patron. Taylor’s doctrine of toleration, however, 
was borrowed from such Christian humanist authors as 
Hales, Chillingworth, and Falkland. His Liberty of Prophe- 
sying (1647) was a widely read defense of toleration for all 
Christians who believe Holy Scripture and accept the 
Apostles’ Creed. Some have challenged Taylor’s consis- 
tency, if not his sincerity, because he enforced conformity 
to the (Anglican) Church of Ireland when he became Bishop 
of Down and Connor (1661). However, he always recog- 
nized that political considerations might require Church 
and State to narrow the limits of tolerable belief. But it is 
our author’s doctrine of Christian worship--liturgical, 
homiletical, private--which provides the key to his thought. 

















Following the lines on which Bremond analyzes French 
Devout Humanism in the seventeenth century, it would 
seem that Taylor was an English representative of this 
movement. He was a Devout and Christian Humanist, one 
who mingled Catholic and renaissance elements in his 
understanding of Christian worship and the worshipper. 
Furthermore, Taylor’s devotional writings, notably Holy 
Living (1650) and Holy Dying (1651), are the works which 
have won his enduring fame. 

The heart of Jeremy Taylor’s work, in his own estima- 
tion, was his moral theology. He wrote two major books 
in this field: Unum Necessarium (1655) and Ductor Dubi- 
tantium (1660). The former dealt with the principles of 
moral theology: the doctrine of repentance, mortal and 
venial sin, actual and habitual sin, and so forth. It is note- 
worthy that Taylor took a mild view of the effects of 
original sin and maximized the need and possibility for 
human moral effort. His rejection of the reigning August- 
ianism roused much opposition, both from Puritans and 
Anglicans. The second book, Ductor Dubitantium, covered 
both the principles of moral theology, and selected cases 
which illustrate the work of conscience, the function of 
natural law, and so forth. Ductor Dubitantium is Taylor’s 
longest book. It is more valuable today as a collection of 
‘cases of conscience’ than as a complete system of moral 
theology. Neither of these works has received much at- 
tention until the ‘revival’ of Caroline moral theology in 
the twentieth century. 

Taylor’s controversial writings--notably the Dis- 
suasive from Popery (1664)--were typical of Anglican 
apologetic against the Roman Catholic Church. He added 
nothing new. Our author’s sacramental writings were 
more valuable. His Discourse of Confirmation (1664) was 
the fullest Anglican treatment of this subject written be- 
fore the twentieth century. Although he quoted the Fathers 
at length, Taylor probably held the medieval view of Con- 
firmation as the ‘strengthening gift of the Holy Spirit.’ His 
many writings on the Holy Eucharist taught a high view of 
Eucharistic Sacrifice, but an ‘instrumentalist’ view of 
Eucharistic presence. 

In conclusion, Jeremy Taylor was an outstanding 
Anglican Divine of the Caroline period. Both Laudian 
and liberal in his theology, he was a thoroughgoing royalist 
in politics. Though a master of the elaborate prose style 
of the earlier seventeenth century, he was also a Christian 
priest calling men to holy living. Fundamentally, Taylor 
was a Devout Humanist. He blended the old learning of 
Catholicism with the new learning of the renaissance and 
reformation. 
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Purpose: 

This study was undertaken to determine whether the 
delinquent boy’s self-estimate is as realistic as the self- 
estimate of the non-delinquent boy. 


Procedure: 

A self-estimate sheet was designed which allowed the 
subjects to estimate their academic and physical ability 
as compared to the group of which they were a member. 
In addition two social tests allowed the subjects to reflect 
how they saw themselves as well as how the group saw 
them. 

The subjects participating in this study consisted of 
three groups of fifteen year old Negro boys. Two of the 
groups were composed of delinquent youth selected from 
the population of the Children’s Center near Laurel, 
Maryland. The control group of non-delinquent boys came 





from a public school in Prince George’s County, Maryland. 


After completion of the self-estimate sheets the sub- 
jects were tested, and the number of correct estimates 
made by each subject was determined for the academic 
and physical areas. A score was also computed for each 
of the social tests. 

The basic statistical technique utilized in the study was 
the Kruskal-Wallis one-way analysis of variance. This 
instrument tests the null hypothesis that the samples come 
from the same population. In addition the X* one-sample 
test was used to test whether a significant difference 
exists between an observed number of responses falling in 
each category and an expected number based on the null 
hypothesis. The final statistical technique used was 
Spearman’s rank-difference correlation method. This 
technique permitted the degree of correlation between the 
two social tests to be seen. 


Findings: 
The results of this experiment indicate that: 
1) There was no difference between delinquent and 


non-delinquent boys in the accuracy in which they 
estimated their academic ability. 


2) There was a difference between delinquent and 
non-delinquent boys in the accuracy in which they 
estimated their physical ability. 


There was no difference between delinquent and 
non-delinquent boys in the accuracy in which they 
estimated their social ability. 





4) There was conflicting evidence in regard to the 
effect of the number of delinquent offenses on the 
accuracy of a boy’s self concept. Thus the hy- 
pothesis could be neither accepted nor rejected. 
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The purpose of this study was to describe and evaluate 
the rehabilitation program in a selected Veterans Ad- 
ministration pulmonary tuberculosis hospital. The method 
of evaluation was that of a followup study of the vocational 
adjustment of former patients. There was a time lapse of 
five years between hospital discharge and followup contact. 

The basic hypothesis of this document stated that there 
is a relationship between the intensity of tuberculous 
patients’ participation in hospital rehabilitation activities 
and subsequent posthospital vocational adjustment. Evi- 
dence was therefore to be sought of any differences in 
posthospital vocational adjustment between the group of 
former patients who participated intensively in hospital 
rehabilitation activities and those who took little or no 
part in the rehabilitation program. 

There were two main problems to be considered. One 
concerned a descriptive survey of the organization and 
operation of the hospital rehabilitation program. The other 
problem was to coliect and assess data as to the worth of 
the rehabilitation program via the criterion of vocational 
adjustment. 

Vocational adjustment was defined as the ability of the 
former tuberculous patient to work full-time for at least 
one year without relapse. Rehabilitation in tuberculosis 
was defined as the restoration of the tuberculous to the 
fullest physical, mental, social, vocational, and economic 
usefulness of which they are capable. 

The need for the study was discussed in terms of its 
significance to rehabilitation programs in tuberculosis 
and other chronic illnesses. 

A review of literature was confined to those aspects of 
tuberculosis rehabilitation which were related to this study. 
Emphasis was given to materials which bore on the ra- 
tionale for this dissertation. 

The medical role of the rehabilitation physician and 
the coordinating functions and vocational counseling duties 
of the rehabilitation coordinator were presented. A com- 
prehensive description of the functional operation of 
Physical Therapy, Occupational Therapy, Educational 
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Therapy, and Manual Arts Therapy concluded the survey 
of the hospital rehabilitation program. 

Those subjects who had participated intensively in 
hospital rehabilitation activities (Intensive group) formed 
the experimental group. The control group consisted of 
those who had had limited or no participation in hospital 
rehabilitation activities (Non-Intensive group). 

Mailed questionnaires followed by personal interviews 
were used to obtain needed data from the subject popula- 
tion of eighty male veterans. An examination was made 
of the pre- and posthospital status of the study population 
with respect to physical, socio-cultural, medical, socio- 
economic, and vocational factors. The chi-square tech- 
nique was used to test the hypothesis. 

The vocational adjustment pattern was found to be 
progressive in nature for the Intensive group, and retro- 
gressive for the Non-Intensive group. Statistical analysis 
by the chi-square method confirmed the vocational ad- 
justment findings, and tended to confirm the basic hy- 
pothesis of this document. The evidence of the findings 
indicated that there did exist a relationship between the 
intensity of tuberculous patients’ participation in a hos- 
pital rehabilitation program and subsequent posthospital 
vocational adjustment. 

The findings disclosed that the Intensive group fared 
better than the Non-Intensive group for five years after 
hospital discharge in such physical matters as the attain- 
ment of a full work tolerance, general health status, re- 
lapse and rehospitalization, and mortality rate. Differences 
in favor of the Intensive group were also found in the areas 
of education and training, marital status, and family 
formation. 

It was concluded that the Veterans Administration 
tuberculosis hospital rehabilitation program successfully 
carried out its principal functions and specific objectives. 
However, it was recommended that the Veterans Adminis- 
tration develop and institute internal evaluation procedures 
in its hospital rehabilitation programs, permitting con- 
tinued appraisal throughout the hospitalization period and 
for at least five years after hospital discharge. 

Additional recommendations were: that hospital phy- 
sicians needed constant orientation as to the uses of 
medical and vocational rehabilitation; that more tubercu- 
losis rehabilitation followup studies should be made; that 
personality adjustment in the rehabilitation process should 
be investigated; and that more research on existing re- 
habilitation programs for older patients is needed. 
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This study investigated the relationships between status 
within a social structure and levels of expected and actual 





performance. The following set of hypotheses was de- 
rived from previous research, the theoretical literature, 
and preliminary investigations by the writer: 1) indi- 
viduals use an ideal norm as a frame of reference in their 
judgments of level of expected performance and in their 
performance efforts; 2) level of expected performance 
is positively associated with the position of one’s group 
in a social structure; 3) the position of an individual’s 
group within a social structure interacts with the indi- 
vidual’s perception of his performance (in relation to 
social structure norms) to determine strength of motiva- 
tion to improve performance. 

Ninety subjects were selected from the four highest, 
five lowest, and six middle status fraternities at the Uni- 
versity of Colorado. All subjects were asked to indicate 
their levels of expected performance before doing a 
pursuit rotor task, and were given as a frame of reference 
the highest, average, and lowest scores said to represent 
the fraternity system as a whole. The subjects were then 
given the first trial on the digit symbol test. Equal 
numbers of subjects from each of the three status levels 
were randomly assigned to one of two situational condi- 
tions: considerably below or about the same as the highest 
score attributed to all others within the social system. 
The subjects were given a second trial on the digit symbol 
task following the implementation of their assigned condi- 
tions. The amount of improvement on the second trial was 
the measure of motivational change as a function of status 
level and situational condition. After completing the 
second digit symbol trial, subjects performed the pursuit 
rotor task. Post-experimental questioning and a question- 
naire on ego-involvement provided supplementary data. 

The hypothesis that subjects would expect to perform 
above the average for the social structure as a whole was 
strongly supported. Seventy-seven per cent of the sub- 
jects expected their performance to be above the average 
(p< .001). The median expected performance was 65, in 
relation to fixed average and highest scores of 55 and 92, 
respectively. 

The hypothesis that level of expected performance 
would correlate positively with status of one’s group in 
the social structure was only partially supported. The 
high status group had a higher level of expected perform- 
ance than the low status group (p < .05), but neither of 
these groups differed significantly from the middle group. 

Generally, there was little support for predictions 
based upon the interaction between status level and situ- 
ational condition. Only two hypotheses from a set of nine 
were clearly confirmed. There was greater improvement 
in the high status-below than in the high status-same con- 
dition (p < .05), and the difference between conditions for 
the low status group was not significant. When status 
levels are combined in the analysis, the below condition 
was found to be more motivating than the same condition 
(p < .01). 

A number of methodological problems and alternative 
theoretical explanations were discussed in relation to the 
findings. It was suggested that the motivation created by 
situational stimulation may have been more important in 
determining subsequent increases in performance than 
was internalized levels of expected performance related 
to the position of groups within the social structure. The 
greater the distance between actual performance and the 
highest score (ideal norm), the greater was the subsequent 
increase in performance. In addition, certain features of 
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threat theory and Festinger’s (1957) theory of cognitive 
dissonance were believed in some instances to be con- 
sistent with the findings. 
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This study developed from a perceived need to de- 
termine how, if at all, adolescents had changed in recent 
years, roughly the period 1940 to 1960. The determina- 
tion of that change was expected to provide data for those 
who would meet the needs of current youth or plan for 
future youth services. It would also permit the study of 
interrelationships between social forces and adolescent 
development to proceed with more information. Once 
those interrelationships were better understood, there 
was the further expectation that society would be able to 
modify the adolescent period of life by modifying social 
forces that influence adolescence. 

Those outcomes were not projected as possible from 
this investigation, but from future studies in this area. 
The present investigation was seen as a first-step venture. 
Its purposes were to gather some preliminary data, to 
organize and interpret those data, and to discuss implica- 
tions and further research possibilities. 

Data for this investigation came from three sources: 
(1) from a search of the published and unpublished litera- 
ture; (2) from a comparison of autobiographical question- 
naires completed by the graduates of 1946 and of 1956 in 
one community’s high school; and (3) from a nation-wide 
survey of the opinions of selected educators and social 
workers (190 in number). The opinions were collected on 
a mailed questionnaire that was constructed out of the 
findings of the literature survey and the community study. 

As expected, data gathered were incomplete and of 
questionable reliability and validity. However, fifteen 
changes in adolescence were consistently supported by 
the data and those changes were offered as the most likely 
position from which to build further research and to con- 
sider emerging implications. Those fifteen changes sug- 
gested recent adolescent trends in the direction of (1) more 
knowledge, (2) more intellectual curiosity, (3) more 
understanding of others, (4) more certainty of future 
occupational preferences, (5) less naivete about political 
affairs, (6) increased cynicism about prospects for so- 
cietal improvement, (7) less respect for adults, (8) less 
concern for the future and more concern for the present, 
(9) greater desire for peer relationships, (10) earlier and 
changing boy-girl relationships, (11) more conformity to 
peer standards, (12) less contentment to be by oneself, 
(13) increased concern for educational advancement, 

(14) increased differentiation between working class youth 
and other youth in attitudes toward schooling and in cer- 
tain other variables, and (15) more anxiety. 

Several research projects were suggested as useful in 





continuation of this study’s work. Mentioned were re- 
search to test the validity of the findings noted above, to 
refine the meanings of concepts involved, to specify the 
youth populations to which changes apply, and to determine 
which changes are temporary or permanent, which 
changes are cyclical or linear in development, and which 
changes are those in extent (the number of youth affected) 
and which are changes in degree (the amount of effect on 
youths). Mention was made of studies to test the internal 
consistency of present findings, to examine the consistency 
of findings with theoretically-based predictions about ado- 
lescent change, and to gather more data. The value of 
instituting, perhaps in schools, a continual program of 
data collection dealing with youth’s interests and prob- 
lems was noted. 

There were discussions of the implications significant 
adolescent changes would have for secondary education 
and for teacher education. In general, it was suggested 
that study findings presented important questions for 
schools that did not program for changes in youth and 
that -- in teaching content or method -- remained inflex- 
ible. Especially emphasized was the need for teachers 
to learn to act responsively to the needs and interests of 
their students. 

Microfilm $3.50; Xerox $12.15. 269 pages. 


SOCIAL INFLUENCE IN 
INTERDEPENDENT ESCAPE 


(L. C. Card No. Mic 61-566) 


Arthur Henry Hill, Ph.D. 
University of Minnesota, 1960 


The non-adaptive behavior reported to occur when col- 
lections of people are faced with a threat and are inter- 
dependent in avoiding its consequences has received 
considerable attention in early sociological and social 
psychological writings. Study of the explanations offered 
revealed that emphasis has tended to be on the spread of 
such behavior rather than on the mechanics of its initia- 
tion. In attempting to obtain an understanding of the 
origination of such non-adaptive behavior the theory be- 
hind the modern research on social influence phenomena 
was applied, leading to the formulation of the following 
specific hypotheses: 


Ia. In a situation of threat, if group members are 
highly susceptible to social influence, the effectiveness 
of escape attempts will be greater when there exist 
distinctive responses to demonstrate both fear and 
confidence, than when there is only a single response 
of fear. 

Ib. In a situation of threat, when group members 
are low in susceptibility to social influence the addi- 
tion of a response to demonstrate confidence will have 
little or no effect on the outcome. 


II. When there exists only a single distinctive re- 
sponse of fear in a group situation of threat, escape 
behavior will be more efficient when group members 
are low in susceptibility to influence than when they 
are highly susceptible. 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 





3182 SOCIAL PSYCHOLOGY 





To test these hypotheses a laboratory study was con- 
ducted using 40 groups of seven subjects, 20 male groups 
and 20 female groups. The experimental situation was 
one from which the Ss had to escape within a limited time. 
The threatened penalty for failure to do so was a painful 
but safe electric shock. Only one person could escape at 
atime. When two or more people attempted to escape 
simultaneously they “jammed” in the bottleneck exit, no 
one then being able to escape until the exit was cleared. 
The independent variables were number of responses 
available (“escape” only, or “escape” and “confidence”), 
and susceptibility to social influence (high or low). The 
experimental design was 2 x 2 x 2, with sex being one of 
the variables studied. Within each sex, assignment to the 
four basic conditions was by the method of random blocks. 
In all conditions there were two simulated subjects who, 
in order to ensure dispersion in degree of confidence, 
always acted in a maximally confident manner. The de- 
pendent variable, effectiveness of escape attempts, was 
measured by the number in the group who succeeded in 
escaping during the time allowed. 

Strong support for hypothesis Ia was obtained, but only 
equivocal support for hypothesis Ib. The over-all superi- 


ority of the 2-response condition was clearly demonstrated. 


Checks on the experimental manipulation of suscepti- 
bility revealed that unintended parallel variations were 
occurring in pre-trial optimism. This was a serious 
matter because there was a correlation between optimism 
and number escaping. This contamination meant that no 
decisive test of hypothesis II was possible. However, an 
interesting effect of susceptibility, in line with the original 
thinking, appeared when optimism was held constant. When 
optimism was high, number of escapes was greater in the 
high susceptibility than in the low susceptibility condition, 
but this relationship was reversed when optimism was 
low. This suggests that the spread of influence in the 
high susceptibility condition is advantageous when mean 
level of optimism is high, but not when it is low. 

Information obtained from the post-experimental 
questionnaire indicated that anxiety was not uniformly 
great. While many Ss were anxious a sizable number 
treated the situation as a competition rather than as an 
escape from personal danger. This carries implications 
for the types of situations to which generalization can be 
made. Microfilm $2.75; Xerox $5.20. 101 pages. 


A STUDY OF THE DIFFERENCES 
IN THE POLARITIES OF 
JEWISH IDENTIFICATION 


(L. C. Card No. Mic 60-4922) 


Arthur Janov, Ph.D. 
The Claremont Graduate School, 1960 


Chairman: Robert Allen Keith 


The purpose of the study was to investigate whether 
differences existed between a group of Identified and Non- 
Identified Jews in the Los Angeles area. The study was 
confined to an analysis of differences between the two 
groups along seven dimensions; family structure, social 
status, mobility, alienation from Jewish social life; aliena- 





tion from general social life and attitudes and experiences 
regarding Jewish--non-Jewish relations. 

All of the data in the study were derived from a six- 
teen page questionnaire prepared by the Research Service 
Bureau of the Los Angeles Jewish Community Council, 
and circulated on a random sample basis to three thousand 
homes in the greater Los Angeles area. 

An Index of Identification comprised of religious cri- 
teria was developed from items on the questionnaire and 
was the basis for determining the polar groups (Identified 
and Non-Identified). For purposes of the study, related 
items in specific areas were combined to form the di- 
mensions for analysis. All necessary information was 
coded and punched on I.B.M. cards. Decoding on data 
sheets was done in terms of the number of criteria ful- 
filled, sex, affiliation and other pertinent information. 

Analysis of the data was made by the Kolmogorov- 
Smirnov method as well as significance of percentage 
differences. The null hypothesis was posited in each case 
and tested. Whenever an obtained critical ratio was large 
enough to have occurred only five times in one hundred or 
less, the results were considered to be significant and the 
null hypothesis rejected. 

The findings indicated significant differences between 
the two groups. The Non-Identified Jew is more often a 
female, who tends toward intermarriage, who is found at 
the extremes of the income hierarchy and who seems 
more unstable if considered in terms of greater divorce 
rate, higher horizontal mobility and less lengthy marriage. 
He is more socially isolated by the indices of absence of 
organizational ties, lack of meeting attendance and re- 
moval from the non-Jewish community. He tends to sense 
more hostility from the dominant group and finds himself 
more often in unpleasant situations with non-Jews. 

The Identified Jew tends toward greater stability in 
terms of longer marriage, less divorce, less horizontal 
mobility and better attitudes about his relations with non- 
Jews. He is in the middle income bracket, lives ina 
Jewish community and sees anti-semitism as not a signifi- 
cant problem. Despite the fact that he lives in a Jewish 
community, he has frequent and more positive contacts 
with Gentiles. 

The role theoretical approach provided the frame of 
reference for the study. It was assumed that the sharing 
of significant expected role behaviors had implications 
for other social behavior. 

Microfilm $2.75; Xerox $8.80. 195 pages. 


PARENT DECISION PROCESSES IN 
CHILD REARING: A COMPARISON OF 
INDIVIDUAL AND GROUP PERFORMANCE. 


(L. C. Card No. Mic 61-704) 
David Edwin Lavin, Ph.D. 
New York University, 1960 
Adviser: Orville G. Brim, Jr. 


This study compares individuals with two-person 
groups on characteristics of their decision-making proc- 
esses. Specifically, the decision-making performance of 
individual parents is compared with performance when 
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decisions are made jointly, i.e., when decisions are a 
product of the interaction of mother and father. We focus 
upon two phases of the decision-making process: 1) the 
evaluation of alternative solutions to a given decision 
problem, and 2) the selection of actions for performance. 
The evaluation phase is described in terms of character- 
istics such as the number of outcomes which are per- 
ceived as occurring for different alternative actions, the 
desirability of these outcomes, and their probability of 
occurrence. The selection phase is described in terms 
of characteristics such as the number of actions chosen 
for performance and the relation of the preferential rank- 
ings of actions to the prior evaluation. The decision 
process is studied using four child-rearing situations in 
which some action must be taken by parents with regard 
to a ten-year-old boy. 

The major concern of the study is to test the hypothesis 
that due to prior interaction over similar child-rearing 
problems, husbands and wives have converged in the 
characteristics of their decision processes and, therefore, 
the groups will not differ from the individuals in their 
decision-making performance. In order to test the hy- 
pothesis, individuals and groups are compared on three 
types of data: 1) means on ten decision process variables, 
2) interrelations of these variables, and 3) effects of dif- 
ferent decision situations. The hypothesis predicts that 
there will be no differences between individuals and groups 
on these comparisons. In addition, it predicts that the 
individual husbands and wives will not differ and that they 
should be correlated in their performance. 

The results show that while there are no differences 
between individuals and groups for the second and third 
types of data, there are differences on four out of ten 
variables for the first type of data. Furthermore, although 
individual husbands and wives do not differ on these com- 
parisons, they are uncorrelated in their performance. 
Consequently, the hypothesis is not confirmed. An alterna- 
tive set of explanations is formulated to deal with these 
results. The absence of differences between the individual 
husbands and wives is interpreted as due to lack of differ- 
ential sex-role training for the problem-solving dimensions 
used in the research. The fact that spouses are uncor- 
related is explained as a result of the absence of explicit 
discussion over these problem-solving dimensions. Find- 
ings on the comparisons of individual and group perform- 
ance suggest a theory of differential group process. For 
those comparisons where the individuals and groups were 
not different, further analysis suggested that a process of 
compromise takes place in the group decision situation. 
For those comparisons where the individuals and groups 
differ, additional analysis suggested the operation of an 
influence process in the group situation. 

Microfilm $4.90; Xerox $17.35. 383 pages. 





A TEST OF THE CUE ADDITIVITY PRINCIPLE 
IN A RESTRICTED SOCIAL INTERACTION 
SITUATION THROUGH USE OF 
A MATHEMATICAL LEARNING THEORY 


(L. C. Card No. Mic 60-6237) 


James McDowell Richards, Jr., Ph.D. 
University of Utah, 1960 


Chairman: Dr. Victor B. Cline 


The purpose of this experiment was to test two hy- 
potheses that follow from an interpretation of Sear’s dyad 
model of social interaction in terms of Restle’s learning 
theory. These are: 


1. For each person in a two person social inter- 
action situation, cues originating from the other 
person combine additively with the non-social cues 
in the situation. 


2. If a third person is added to the social inter- 
action, the situation is changed only in that the total 
number of cues present is increased additively. 


In Restle’s theory, which is based on the cue additivity 
principle, learning is described in terms of the single 
parameter @, which is defined as the proportion of the total 
cues in a given situation which are “relevant” cues in the 
sense that S can use those cues to obtain reinforcement. 
Two and three person groups were run, each consist- 
ing of one S and either one or two stooges. The same 
stooges were used throughout this experiment. The ex- 
perimental task required each person in the group on each 
trial to choose, and name his choice aloud, one of two 
geometric figures. These figures served to reduce the 
number of available responses to two, and remained con- 
stant throughout all groups. Thus, in this experiment, 
there were three kinds of cues: social cues, non-social 
(figure) cues, and miscellaneous background (irrelevant) 
cues. Reinforcement was controlled in such a way that in 
different experimental groups social cues (@ s condition), 
non-social figure cues (@ n condition), or both (@ s+n con- 
dition) were made relevant. The following relationship 
between these three conditions, derived from Restle’s 
theory, was used to test the experimental hypotheses: 


6 sten= 6 s+On 


Five parameter estimating groups composed of ten Ss 
each were run: a group with no stooge present and non- 
social cues relevant, a group with one stooge present in 
which non-social cues were relevant and the stooge chose 
before S, a group with one stooge present in which non- 
social cues were relevant and the S chose before the 
stooge, a group with one stooge present in which social 
cues were relevant and the stooge chose before S, and a 
group with one stooge present in which social cues were 
relevant and S chose before the stooge. @’s were com- 
puted for these five groups and used to derive quantitative 
predictions of mean number of errors on trials two to 
criterion for two prediction testing groups in which one 
stooge was present and both social and non-social cues 
were relevant, one in which the stooge chose before S, and 
one in which S chose before the stooge. On the additional 
assumption that the number of cues originating from 
a second stooge would be equal to the number of cues 
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originating from the first stooge, quantitative predictions 
were also derived for two prediction testing groups in 
which two stooges were present, and in both of which non- 
social cues and the social cues originating from one of 
the stooges were relevant and the social cues originating 
from the other stooge were irrelevant. In one of these 
groups both stooges chose before S, and in the other S 
chose before both stooges. 

Analysis of the data for the four prediction testing 
groups indicated that in no case was the observed mean 
number of errors significantly different from the pre- 
dicted mean. Thus the data of this experiment tend to 
confirm both experimental hypotheses. 

Microfilm $2.75; Xerox $3.80. 68 pages. 


AN ANALYSIS OF URBAN AND RURAL BOYS’ 
EVALUATION OF THEIR FATHERS 


(L. C. Card No. Mic 61-778) 


Reverend William Frederick Stineman, Ph.D. 
St. Louis University, 1960 


PROBLEM 

The purpose of the study is to compare urban and 
rural boys’ perceptions of their fathers in the areas of 
authority and love. Investigation of the family by means 
of a scale designed to rate integration and adaptability, 
as well as a study of father-son interaction, were used 
as additional aids in the principal analysis. 


PROCEDURE 

Three hundred boys attending grades three and four, 
seven and eight, in 35 Catholic rural schools in southern 
Indiana were matched with the same number of boys from 
16 Catholic schools in two large metropolitan areas in 
Indiana. All the subjects were living at home with both 





natural parents. The rural boys’ fathers were “family- 
farm” operators. Each subject responded to the two forms 
of the PALS Tests, developed by Walter C. Williams, and 
listed the kind and frequency of activities engaged in with 
his father. Pastors or teachers rated the families of the 
subjects. 


FINDINGS 

Differences between groups classified by age (third- 
and fourth-grade versus seventh- and eighth-grade boys) 
appeared more meaningful than differences between groups 
divided socially (urban versus rural) on the PALS Tests 
results. 

1. More younger city boys perceived their fathers in 
a Socially-Desirable light than did the younger rural 
boys. 

2. The total group of rural boys indicated less love 
present in their fathers as compared to the urban. 

3. Older subjects saw their fathers in a more authori- 
tarian role. 

The interaction study disclosed that boys in the country 
tended to work at home with their fathers while boys in 
the city recreated away from home. Recreational activi- 
ties away from home were reported more frequently by 
the total group of older boys. 

The families of the urban group were not rated as 
highly as the rural, but the raters seemed to show a tend- 
ency to slant their attitudes in favor of the “rural-type” 
family situation. 


CONCLUSION 

Rural and non-rural differences seem to be disappear- 
ing. The differences found in the present study are most 
likely owing to factors other than residence, culture, or 
role of the father in the family. Additional investigation 
of the relationship between working at home with the 
father and seeing him as “authoritarian” might well point 
up further causal factors. 

Microfilm $2.75; Xerox $5.00. 98 pages. 
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VISIBILITY OF COMMUNITY LEADERS 
(L. C. Card No. Mic 60-5954) 


Baha R. Abu-Laban, Ph.D. 
University of Washington, 1960 


Chairman: S. Frank Miyamoto 


In this study an attempt was made to investigate the 
extent of visibility of leaders to the general public. As- 
suming that leadership is expressed in influencing be- 
havior but that public awareness of the different instances 
of influencing may vary, this study raises the following 
questions: For a given community, who are the most 
visible leaders and who are the least visible leaders to the 





community as a whole? What are the factors or mecha- 
nisms which determine the visibility of leaders? And, 
what differences are there between the highly visible and 
the least visible leaders in their respective definitions of 
the leadership role? 

For the purpose of the investigation, Chehalis, a com- 
munity of 5,200 in the state of Washington was chosen. 
The panel and interview technique was used to determine 
who the top community leaders were. Then by the survey 
of a random sample of community residents it was pos- 
sible to determine for different classes of respondents 
the extent of their awareness of top leaders. 

Examination of leader visibility indicates that the extent 
of visibility is dependent on the “interaction” between the 
perceiver andthe object perceived. Thusthe position which 
each of them occupies in the social structure becomes a 
crucial element in the determination of leader visibility. 
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The residents’ positional characteristics which en- 
hanced their awareness of community leaders included 
social participation, social class, employment status, 
length of residence in the community, and sex. On the 
other hand, the social participation of the leaders and the 
publicity which they received were significantly related 
to leader visibility. 

As an independent variable, leader popularity--which 
for certain analyses was taken as a substitute for visi- 
bility--was found to be related to the leader’s definition 
of his role. Thus the leaders’ conceptions of perceived 
(a) influence in the community, (b) instrumentality, (c) be- 
longingness in the leadership group, (d) efficacy, and 
(e) community support were, at least in part, a function of 
their popularity in the community. 

The alternate treatment of visibility as a dependent 
and as an independent variable has yielded significant in- 
formation on group organization and processes. The 
available data suggest that the structural conditions which 
make for visibility of leaders will provide the occasion 
for appropriate feedback which influences the behavior 
and attitudes of both the perceivers and the objects. This 
may also be true of situations involving minority group 
relations, deviant behavior, and norms of behavior to which 
the concept of visibility seems to be highly applicable. 

Finally, the empirical evidence which this study has 
produced discredits the recent criticisms of the panel of 
“experts” method of identifying community leaders. As 
the requisite positional characteristics which enhance 
leader visibility are usually possessed by the “experts,” 
the panel is at a definite advantage over other sources to 
recognize local influentials. Our findings render support 
to the panel method as a relatively valid, short-cut tech- 
nique for identifying leaders. 

Microfilm $2.75; Xerox $7.40. 160 pages. 


FOLKWAYS OF PRE-EXPULSION ACADIANS 
IN SELECTED FRENCH, BRITISH, AND 
AMERICAN WRITERS: A COMPARATIVE 

ANALYSIS OF SIMILARITIES AND DIFFERENCES 
IN EXPRESSED-THOUGHT. 


(L. C. Card No. Mic 61-339) 


Lucy Alice Massey, Ph.D. 
New York University, 1960 


This monograph, based on the writings of de Villebon, 
Diéreville, Haliburton, Murdoch, Hannay, Rameau de 
St. Pére, Parkman, Richard, Casgrain, Lauvriere, 
Doughty, Brebner, Rumilly, and the correspondence of 
Acadians, and British and French Administrators pre- 
served in the “Selections from the Nova Scotia Archives,” 
identifies and analyzes the folkways of the Pre-Expulsion 
Acadians. It attempts to present these analyses in an 
objective manner, pointing out trends in historiography, 
and making the generalization that only the twentieth 
century writers studied have succeeded in setting aside 
religious and national prejudices in presenting their 
material. 

This study is divided into five parts: 


1. Historical background 





. Sources - selection of writers and correspondents 


Folkways - the people, their personal traits, 
government, neutrality, religion, education, 
land, resources 


. Areas of agreement and disagreement in expressed- 
thought 


5. Summary and implications of findings 


In seventeenth- and eighteenth-century Acadia, nearly 
all that was distinctive in the life of the habitant was 
linked to the Roman Catholic Church. The inhabitants, 
granted freedom of religion under the Treaty of Utrecht 
(1713) when their country was ceded to Great Britain, 
were served by French priests who were their counselors 
in all matters. The conduct of the priests ranged from 
complete cooperation with the British government to ac- 
tual subversion of the Acadians. When actual treachery 
was involved the British were left with no choice but to 
arrest the clergy concerned or expel them from the 
province. 

Forced to govern by proclamation because British law 
withheld the franchise from all subjects who were not 
communicants of the Church of England, British Governors 
did grant the Acadians a measure of representative gov- 
ernment through the selection of their own deputies. Not- 
withstanding this concession, the Acadians persistently 
refused to take any oath of allegiance to the British Crown 
unless it contained a clause exempting them from bearing 
arms. They threatened to leave the province unless this 
exemption was granted — though they never showed any 
real desire to carry out the threat. Dependence on the 
Acadians for labor and supplies forced successive British 
Governors tacitly or explicitly to accept the habitants’ 
demand fcr neutral status. For the most part the Acadians 
did maintain a strict neutrality but by 1755 this was no 
longer enough, and when they refused to alter their stand 
they were expelled from the province. 

The opinions about the personal traits of the Acadians 
differ according to the nationality and creed of the writers. 
All agree that the Acadian peasant was content with a life 
of extreme simplicity. His strong loyalty to his church, 
to his native soil, and to his given word is cited by all 
writers, but British and American writers see this loyalty 
as stubbornness, or even rebelliousness, while French 
writers regard it as indicative of strength of character. 
This trend persists until the turn of the twentieth century 
with French (Catholic) writers castigating the British, and 
British and American (Protestant) writers disparaging 
the Acadians’ conduct. The twentieth century produced the 
fairly impartial studies of Doughty, Brebner, and Rumilly, 
though Lauvriére continued the earlier trend by present- 
ing only the facts favorable to the habitant. 

Microfilm $4.35; Xerox $15.30. 337 pages. 
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LABOR-BUSINESS IMAGES OF 
COMMUNITY POWER: CONVERGENCES 
AND DIVERGENCES. 


(L. C. Card No. Mic 60-6966) 


Warren Louis Sauer, Ph.D. 
Michigan State University, 1960 


Major Professor: William H. Form 


Studies of community elites are legion in the socio- 
logical literature. The focus of such studies, along with 
the methodological procedures employed, generally strives 
to document the reputed power of community elites as a 
single group, thereby excluding inter-institutional analysis 
of power. Usually business representatives qualify as 
community influentials and labor representatives do not. 
Whether labor’s lack of reputational power, as evidenced 
in its minimal representation among community elites, 
ignores its actual power is a researchable problem. This 
study reports the findings of interviews conducted with 
thirty-nine community influentials and thirty-nine labor 
influentials in a middle-sized industrial community in a 
midwestern state. The two groups were selected on the 
basis of nominations submitted by separate panels of 
knowledgeables including representatives from business, 
labor, religion, education, mass communication, govern- 
ment, and welfare. The main focus of the study is a 
comparison of business and labor imagery of: (a) the com- 
munity power structure in general, (b) their own, and 
(c) the other group’s position in this structure. 

Three-fourths of the “community” influentials proved 
to be representatives of local business organizations. Two 
of the labor influentials also qualified as community in- 
fluentials. A comparison of the social characteristics of 
the two groups revealed that the community influentials 
were products of a higher socio-economic background and 
were currently more active in community affairs and 
organizations than their labor counterparts. 

The respective roles played by business and labor in 
the resolution of past community issues were examined. 
Most local issues were defined and subsequently resolved 
primarily through the efforts of community influentials. 
Labor involvement was either totally lacking or came at 
a relatively late stage in the decision-making process. 

Both community and labor influentials saw business 
as the dominant group in the power structure. However, 
labor influentials perceived less of a power differential 


between the two groups than did the community influentials. 


Labor accounted for the power imbalance in terms of 
business’ greater unity, interest, and stake in community 
affairs, as well as the group’s closer alliance with local 
government. Labor perceived community decision makers 
to be primarily the representatives of business organiza- 
tions who, although resolving issues publicly, were less 
socially responsible than labor. The latter expressed a 
desire to cooperate with business in the attainment of 
community objectives and in the resolution of community 
issues, seeing itself in essential agreement with business 
on community goals. 

Labor attached most importance to its participation in 
welfare organizations, but wanted to increase its partici- 
pation on all community fronts. Together with increased 
organizational participation, labor looks to increased 
political activity on its part to further reduce the power ad- 
vantage which business currently enjoys in the community. 





Community influentials accounted for their greater 
influence in the community when compared with labor on 
the basis of their relatively greater interest and stake in 
community affairs. However, they viewed labor as being 
more united than business in their goals for community 
action. Community influentials identified themselves as 
resolving issues publicly without need of organizational 
approval and as exercising a strong sense of social re- 
sponsibility. They perceived labor as sharing business’ 
community goals and saw labor cooperation as imperative 
for the attainment of local goals. Like the labor influ- 
entials, the business influentials attached considerable 
importance to wide organizational participation in general, 
and to participation in welfare organizations in particular. 
Viewing itself as “politically apathetic” in the past, busi- 
ness would increase its political participation in the future 
as a means of maintaining its local power. 

Microfilm $4.45; Xerox $15.75. 348 pages. 


CONFLICTS IN ACADEMIC COMMITMENTS 
TO ORGANIZATIONAL CHANGE: A STUDY 
IN THE SOCIOLOGY OF EDUCATION. 


(L. C. Card No. Mic 61-722) 


David Logan Wolfe, Ph.D. 
University of Oregon, 1961 


Adviser: Professor Robert Dubin 


I 


What value-orientations of the academic profession 
induce professional commitments to conserve or change 
institutions of higher education? The academic profession 
is ideologically responsible to society to conserve, convey 
and change existing culture. From these laws of the aca- 
demic universe, so many major value-orientations are 
derived that cross-conflicts and discontinuities in value- 
commitments are inevitable. The conflicts are sympto- 
matic of basic dilemmas facing each member of academia: 
the dilemma between philosophical values of professional 
ideology and operating values of practice; consensus with, 
and yet dissent from the membership; interdependence 
and independence in professional relations; individualism 
and collectivism in teaching, research, scholarship and 
administration; and conservation and innovation of pro- 
fessional services. Deeply embedded in the value-systems 
of the profession, these dilemmas generate membership 
strains to conserve and change the academic profession 
internally and externally. 

Working “climates” occasionally come about in educa- 
tional organizations in which these contravening value- 
orientations become mandatory, to be enacted disjunctively 
at the same time. Practitioners then are faced with the 
prospect of choosing between commitments to conserve or 
change the incompatible facets of the organization. The 
pressures to change, conserve, or contain the organization 
become personally threatening when professionals are con- 
strained to choose which line of action is preferable, and 
thereby publicly expose their private loyalties in contro- 
versial circumstances. 
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Il 


What are the critical choices between value-commit- 
ments at this point? Some professionals make a choice: 
the “extremists” either enthusiastically accept, or vigor- 
ously reject the pending change; while the “moderates” 
either passively accept, or passively oppose it. Other 
professionals, for reasons of a threat of public exposure 
at a time when they might not wish to be accountable for 
their decisions, avoid a choice: the “avoiders” remain 
neutral and non-committal through (1) active compromise, 
in which the members conciliate by trying both to con- 
serve and change the organization fragmentally; or 
(2) passive postponement, in which they understand the 
choices all too well but prefer to suspend a decision, 
drifting to “wait and see” what happens; or (3) passive 
apathy, in which the conflicting issues remain obscure 
and opaque to their immediate concerns, so that nothing 
is done to clarify, understand or make a choice; or 
(4) active displacement, in which the members understand 
the choices all too well, but they deliberately ignore the 
conflict, avoid identification with it, and pretend that they 
are absolved from the controversy by visibly substituting 
evasive commitments. 


Ill 


What are the determinants of the decisions that aca- 
demic professionals make between these commitments to 
contravening value-orientations? Many modal character- 
istics in the background, training and position of the 
“professional personality” are relevant. Apparently, how- 
ever, the controversial work “climate” is a more signifi- 
cant source in shaping imperative professional decisions. 

The Arkansas Experiment in Teacher Education, 
sponsored by the Ford Fund for the Advancement of Edu- 


cation, provided just such a research setting for this study. 


The author, his thesis advisor, and two members of his 
advisory committee, served with the University of Oregon 
Research Team evaluating the Experiment in Arkansas. 
An exploratory research design was utilized to explore 

the parameters of the three problems with 120 academic 
professionals. The universe consisted of some presidents, 
major deans, divisional chairmen and professors in fifteen 
Arkansas colleges and universities, some public school 
teachers and administrators, and representatives of prc- 
fessional associations and the Arkansas State Department 
of Education. They were the executives of the state-wide 
Experiment. This study, in large part, is really their 
story. Microfilm $5.75; Xerox $20.30. 450 pages. 


THE MEANING OF THE ROLE OF 
WOMEN IN A TRANSITION FROM 
A CIVILIZATION TO A FELLAHEEN 
SOCIAL ORDER: A STUDY OF CONTINUITY 
AND CHANGE IN THE MAYA CULTURE. 


(L. C. Card No. Mic 61-783) 
Charlotte Benedict Zimmerman, Ph.D. 
St. Louis University, 1960 


The Maya civilization originated in 600 B.C. and 
lasted until 1540 A.D., when it was conquered and largely 





destroyed by the Spanish conquistadores. The Maya cul- 
ture continued, after this time, within a new social form, 
unintegrated and dominated by Spanish leadership--the 
form of the Fellaheen culture--and has lasted, in this 
form, to the present day. This dissertation analyzes the 
social role of the woman in its meaningful functioning 
within these two social orders, with a corresponding analy- 
sis of the role of the man, as its necessary complement. 

This analysis was developed in three phases: the first, 
a study of the role of the woman within the Maya civiliza- 
tion; the second, a corresponding analysis of this role 
within the Fellaheen culture; the third, an analysis carried 
into a five months field study of two contemporary Maya 
settlements of Yucatan. 

The social role, as we conceived it, was divided into 
four dimensions for the purpose of analysis: material 
dimension, dimension of role expectations, dimension of 
definition, and dimension of its meaning in maintaining 
social order. The analysis of the social roles of the man 
and woman was guided by five hypotheses which were dis- 
cussed and analyzed. In summary these were that the 
Maya civilization, as a complex social order, selects role 
behavior which is in consonance with its social order; 
this selectivity is also based closely on the biological im- 
peratives of motherhood for the woman and civilizational 
creativity for the man. Hence the role of the woman is 
defined within the family; the role of the man is defined 
largely outside of it, within the social order itself. Hence 
when a change of social orders occurs the role of the man 
changes most; the woman’s role least because of the 
stability of the family institution. When the man’s role 
changes, loses its meaning, the complementary role of the 
woman adjusts to this and takes on new meaning. The 
definitions of both roles, however, remain as they were 
before in the civilizational order and thus the definitions 
bifurcate from their meanings. This analysis has con- 
tributed to the clarification of role behavior in different 
but related social orders and hence to sociological theory 
and analysis. Microfilm $4.05; Xerox $14.20. 312 pages. 


SOCIOLOGY, FAMILY 


ITEM SELECTION FOR 
LEVEL OF LIVING SCALES 


(L. C. Card No. Mic 61-671) 


Emmit Frederick Sharp, Ph.D. 
The University of Wisconsin, 1961 


Supervisor: Professor Douglas G. Marshall 


A number of methods of item selection are in current 
use in the construction of scales to measure level of living. 
Since each of the methods involves a different logical 
rationale, it may be hypothesized that different measure- 
ments will be obtained from the application of the different 
methods. Relatively little research has been done to de- 
termine the nature of the variations in measurement re- 
sulting from different item selection methods. The present 
study makes an empirical comparison of a scale utilizing 
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an internal criterion for item validation with scales based 
on various external item validation criteria. 

A scale of level of living was constructed using the 
internal consistency technique of item selection. Three 
additional scales were constructed with items in terms 
of their relationship to external criteria. The scales 
were then compared to determine (1) the relative validity 
of the scales in terms of selected validity criteria, 
and (2) whether the use of the external criteria resulted 
in a systematically biased measurement. 

No differences were observed in the validity of the 
scales as indicated by the selected validity criteria. Bias 
was indicated for the external criteria scales in that each 
was found to be more closely related to the selection cri- 
terion than were the remaining scales which utilized dif- 
ferent criteria of selection. 

The method of scale construction utilizing external 
criteria to select and validate scale items provides ef- 
fective measures of level of living as indicated by the 
criteria of scale validity. However, such scales were 
found to be biased in terms of their relationship to the 
particular criterion variable used in item selection. This 
indicated bias is the basis for a recommendation against 
the continued use of the external criterion method. 

Microfilm $2.75; Xerox $4.40. 82 pages. 


SOCIOLOGY, PUBLIC WELFARE 


COMMUNITY DEVELOPMENT IN INDIA 
WITH PARTICULAR REFERENCE TO 
THE BHADSON PROJECT 


(L. C. Card No. Mic 61-12) 


Amrik Singh Cheema, Ed.D. 
Cornell University, 1960 


Community Development, a recent social invention 
based on educational and democratic principles is used in 
most of the economically underdeveloped countries in an 
attempt to solve the varied problems facing rural people. 
The aim is to raise the present low standard of living 
through social and economic development. 

India led other countries in starting a bold program of 
Community Development as an integral part of her national 
plan. By 1957, the half of the country had been covered 
under this program. It is a technically aided, locally 
organized, self help program with an integrated approach 
to village problems. One multi-purpose extension agent 
works at the village level for all the development depart- 
ments. The program is new and thus continuous appraisal 
is necessary to increase its effectiveness. The author 
undertook this study to determine the programs affect on 
the economic and social conditions of the villages in one of 
the oldest projects of Bhadson, where by 1957, Community 
Development had been in operation for five years. 





Extension work began in 1952 in 174 villages contain- 
ing 92,466 people located within an area of 153,916 acres. 
After discussing the needs with the village people, the 
program for all-round development in Agriculture, animal 
husbandry, cooperation, education, health, college in- 
dustries and roads was planned. Extension agents were 
posted in villages. They immediately began educating and 
helping the farmers. 

A survey was conducted in 1957 in different villages 
with 1343 participating families to study the changes 
brought about under this program. This study indicated 
that in 114 villages, the serious problem of fragmentation 
of holdings was solved by consolidation. Furthermore, 
during five years, 19,143 acres of waste lands were re- 
claimed and 973 irrigation projects were constructed by 
farmers. The area under irrigation increased from 
47,470 to 68,386 acres. All improved practices reached 
every village. Over 50 percent farmers had taken up im- 
proved seeds, improved implements and plant protection 
measures. Thirty percent and twenty percent of the 
farmers respectively now use commercial fertilizers and 
make compost. 

The area under American cotton increased from 490 
acres to 11,575 acres. All these measures helped to in- 
crease the food production by 40 percent in the area from 
1952 to 1957. The cash crops production was up by 90 
percent. 

Forty-three villages had improved breeding bulls and 
twenty villages were covered under artificial insemination 
programs. The area in 1957 had six veterinary dispensa- 
ries and twelve first aid centers. The cooperative move- 
ment spread through 150 villages and membership rose 
from 366 to 7,745, from 1952 to 1957, marketing, con- 
sumers and industrial cooperatives remained weak. Every 
second village has a school now against one school for 
eight villages in 1952. 

The percent of the population of school age children 
enrolled in schools increased from 18 percent in 1952 to 
40 percent in 1957. Forty-nine village communities con- 
structed new school buildings. Adult literacy, women and 
youth work reached only a few villages. Three health 
centers, five dispensaries and 12 first aid centers were 
started. Forty-seven villages improved their drainage. 
Village industries and roads program remained very weak 
throughout the period. Local institutions have not yet de- 
veloped enough vigour to undertake self improvement pro- 
grams without outside help. The over-all program excelled 
in Agriculture 7: operation and education. It was satis- 
factory in healt but weak in animal husbandary, college 
industries and. mmunication. Village institutions (Pan- 
chayats, cooper. tives and schools) need strength to main- 
tain the tempo of Community Development work. The 
study seems to show that if worked properly as a program, 
a process, a method and a movement, a Community De- 
velopment program can transpose rural people from a 
static and traditional stage into a dynamic and choice 
making stage. Results have shown that quick changes can 
be brought about by helping people to help themselves 
through a well organized Extension service. 

Microfilm $4.70; Xerox $16.65. 367 pages. 
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A STUDY OF THE INFLUENCE OF 
AGGRESSIVE STIMULI UPON THE 
PERCEPTUAL RESPONSE THRESHOLDS OF 
STUTTERING AND NONSTUTTERING CHILDREN 


(L. C. Card No. Mic 60-4275) 


James LeRoy Aten, Ph.D. 
University of Washington, 1960 


Chairman: M. E. Wingate 


Theoretical and research writings on stuttering con- 
tain many references to inverted hostility or suppressed 
aggression as a Significant aspect of the personality dy- 
namics of the person who stutters. Although a number of 
investigations have attempted to explore this personality 
variable in stutterers (mostly adults) the obtained results 
have been largely non-definitive or contradictory. Thus 
the present investigation was based upon the need for more 
intensive, objective studies of the personality structure of 
children who stutter, with special reference to the vari- 
able of aggression. Recent theoretical and methodological 
advances in Social Psychology, specifically Social Per- 
ception, were reviewed which provided a hypothetical 
framework for evaluating and objectifying the reactions 
of stuttering children to the independent variable of 
aggression. 

The study was designed to evaluate the hypothesis that 
children who stutter would show greater delay in percep- 
tual response to stimulus material of an aggressive nature 
than would non-stuttering children. Essentially, the pre- 
diction was that the stutterers would exhibit delays in 
perceptual recognition, or theme-avoidance, when aggres- 
sion was introduced as the independent variable. 

The experimental group was composed of 24 stuttering 
children between seven and twelve years of age. Twenty- 
four fluent children were selected for the control group 
and matched on the variables of age, sex, race, occupa- 
tional status of parents, vocabulary proficiency, visual 
acuity, and grade level. In addition, each group was 
randomly divided into two groups of twelve for purposes 
of counterbalanced ordering of the aggressive-non- 
aggressive themes. 

The critical stimulus material consisted of three sepa- 
rate scenes which depicted a child expressing aggression 
toward an adult male figure, an adult female figure, and 
a male peer figure. The non-critical stimulus material 
consisted of three scenes in which a child was engaged in 
non-aggressive social interaction with figures similar to 
those in the critical stimuli. A stimulus was also included 
which served as a control measure of visual acuity. 

Exposure equipment consisted of a visual glare appa- 
ratus which provided discrete presentation intervals at 
varying degrees of visibility. The stimulus material was 
presented according to a counterbalanced order. Oral 
responses were tape-recorded for each exposure level 
and scored according to predesignated criteria. 

Non-significant t test analyses were obtained between 





the stuttering and non-stuttering groups in response to 
the non-aggressive social stimuli, and to the adult male 
and female aggressive scenes; however, the data did offer 
evidence for rejecting the null hypothesis in regard to the 
critical (aggressive) peer picture. The order of presenta- 
tion of the critical stimulus material was discussed as a 
variable of importance in certain vacillating response 
tendencies noted among the stutterers. The results were 
discussed in terms of: the theme-avoidance of “percep- 
tual defense” tendency of the stutterers which suggested 
possible inhibition of aggressive activity in peer re- 
lationships; the relevance of such a finding to the under- 
standing of non-fluent speech; and the need for further 
investigation of the aggressive variable in future research, 
which should endeavor to control such variables as order 
effect and the factor of “social desirability” in responses. 
Microfilm $2.75; Xerox $5.80. 118 pages. 


THE RHETORIC OF THE 
NATIONAL SOCIALIST SPEAKERS 


(L. C. Card No. Mic 60-6719) 


Haig Aram Bosmajian, Ph.D. 
Stanford University, 1960 


In their attempt to gain followers and power, the Nazis 
from the outset of the National Socialist movement, placed 
a greater emphasis on the spoken word than on the 
written word. With the growth of National Socialism there 
came into existence in Germany a speaker training pro- 
gram which prepared Nazi orators to speak before the 
millions of German Volk who attended the tens of thousands 
of mass meetings conducted by the Nazis. Never in the 
history of the world had a political or religious movement 
trained so many speakers in so short a time for the sole 
purpose of carrying its Weltanschauung to so great a 
number of people. 

The subject of this dissertation is the rhetoric that 
was taught the Nazi speakers; its purpose is to present 
and to examine the rhetorical concepts upon which the 
National Socialist oratory was based. Hence, some of the 
questions with which this study is concerned are: What 
was to be the content of the Nazi speaker’s speech? What 
kind of speech delivery was the speaker told to use? How 
was he to organize his speech? What were the various 
kinds of meetings conducted by the National Socialists? 
What works was the Nazi orator advised to email What 
were the Nazi rhetorical concepts? 

Although works have appeared that present the social 
and political history of the National Socialist movement, 
very little study has been devoted to the speaker training 
program and the rhetorical concepts of the Nazis. The 
impact of Nazism on Europe and the rest of the world 
warrants and demands a study of the Nazi rhetoric. 

The Nazi orators were told that their speaking was not 
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to be parliamentary, nor forensic, nor academic; the Nazi 
rhetoric at all times was concerned with the Volksrede. 
National Socialist speakers were taught in the Redner- 
schulen not so that they could speak effectively in the 
courts or in parliament; they were trained so that they 
could speak effectively and convincingly to the entire 
German Volk. The tens of thousands of mass meetings 
conducted by the Nazis during the Kampfzeit and Mach- 
tuebernahme necessitated the training of effective orators 
who could carry the Nazi Weltanschauung to the German 
nation. 

Chapter One of this study deals with the history of 
public speaking and rhetoric in Germany and also with the 
attitude of the Nazis towards the spoken word as a means 
of influencing the German Volk. 

In Chapter Two a survey of the rise of Adolf Hitler and 
the growth of National Socialism in Germany is presented 
in order to place the subject of the study in its proper 
perspective. 

Chapter Three deals with the National Socialist Minis- 
try for Public Enlightenment and Propaganda and also 
with the elaborate organization of the speaker system. 

The importance and the functions of the various types 
of meetings, the Sprechabend, the Versammlung, the 
Kundgebung, and the Feierstunde, conducted by the Nazis 
are taken up in Chapter Four. 

Chapters Five, Six, and Seven deal with suggestions 
and advice given the National Socialist speakers regarding 
speech content, speech organization, and delivery. Chapter 
Eight is concerned with the question: “What orators, 
German and non-German, were presented to the Nazi 
speakers as examples of effective and ineffective orators?” 

Dr. Joseph Goebbels and Adolf Hitler, their rhetoric 
and oratory, are the subjects of Chapters Nine and Ten. 
Twenty-five of the more basic rhetorical concepts on 
which Nazi oratory was based are presented in the Con- 
clusion of this study. 

Microfilm $3.95; Xerox $13.95. 307 pages. 

















PRODUCTION PROBLEMS IN THE 
PIVOTAL SCENES IN SIX OF 
SHAKESPEARE’S TRAGEDIES 


(L. C. Card No. Mic 60-6536) 


Charles Roy Boughton, Ph.D. 
Northwestern University, 1960 


The symmetrical construction of the plots of many of 
Shakespeare’s plays has been noted by such critics as 
R. G. Moulton and W. J. Lawrence. The forces that com- 
plicate the plot in the first part of the play tend to be 
balanced by the forces that resolve the plot complication 
in the last part of the play. At or just beyond the mid- 
point of the script is a pivotal scene, or a pivotal sequence 
of scenes, that contain the culmination of the first phase 
of the plot, a pivotal moment, and the beginnings of the 
final phase of the plot. The detailed production planning 
for a Shakespearian tragedy may begin with a considera- 
tion of the problems involved in staging the pivotal scene 
or pivotal sequence. From this point, such planning can 
move backward toward the opening scene and forward 
toward the final scene. Such an approach may help solve 





the “fourth act problem” and may lead to an increased 
unity of production design. 

The six tragedies studied from the point of view of 
staging the pivotal scene or pivotal sequence include: 
Romeo and Juliet, Hamlet, Othello, King Lear, Macbeth, 
and Antony and Cleopatra. The discussion of each play 
begins with a preliminary analysis of the pivotal scene. 
This is followed by a basic interpretation of the play 
based upon a study of the critical tradition surrounding 
the work. This discussion stresses the forces that seem 
to animate and shape the development of the plot, as well 
as other aspects of the script important to problems that 
arise in the staging of the pivotal scene. In the light of 
this interpretation, the pivotal scene is given a more ex- 
tended analysis. Various concepts of the Elizabethan 
staging of the scenes are then considered. No attempt is 
made to exhaust the possibilities in this area, but a variety 
of concepts that seem to throw some light upon the con- 
struction and staging of the scenes is described. This is 
followed by a discussion of scenic arrangements for a 
hypothetical production for a proscenium stage equipped 
with a forestage. The staging of the scenes is then ex- 
amined in terms of various production elements: acting 
and directing, color organization, stage properties, sound 
effects, and lighting. The consideration of the staging 
problems of the pivotal scenes of each of the six tragedies 
is followed by a concluding discussion, which further ex- 
amines, for purposes of comparison, nine factors common 
to such scenes. These factors include: the problem of 
stage space, the forecasting of the denouement, the transi- 
tion in mood, the problems of decision and will, symbolic 
action resulting from this decision, formal qualities of 
word and action, sources of irony, realizations, and the 
reversal of fortune of the tragic hero. Finally an attempt 
is made to indicate in which of the production elements 
the greatest production emphasis might be placed most 
profitably. Microfilm $4.25; Xerox $15.10. 331 pages. 














BURTON K. WHEELER AS 
PUBLIC CAMPAIGNER, 1922-1942. 


(L. C. Card No. Mic 60-6538) 


Donald John Cameron, Ph.D. 
Northwestern University, 1960 


Adviser: Ernest J. Wrage 


This study is concerned with the speaking career of 
Burton K. Wheeler, concentrating on those periods in his 
life when he spoke from the public platform in behalf of 
significant causes. The Montana Senator engaged in a 
long public career in which three campaigns stand out: 
the 1924 Presidential campaign, the 1937 Court fight, and 
the isolationist campaign in the years preceding Pearl 
Harbor. These three periods in Wheeler’s career are 
treated separately in the three chapters that comprise 
the substance of the study. 

Three major purposes have shaped the study: (1) to 
present a narrative account of the life and speaking career 
of Burton K. Wheeler, (2) to analyze the substantive propo- 
sitions Wheeler advanced in his platform speeches during 
his three most important campaigns, and (3) to report and 
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evaluate the rhetorical methods Wheeler employed to pro- 
mote his purposes. In order to fulfill these purposes, 
each of the three major chapters are divided into three 
sections. 

The opening section offers a chronological and geo- 
graphical account of Wheeler’s speaking during the cam- 
paign. The dates and locations of his major addresses 
are cited, as well as the conditions under which he spoke, 
the organizations that sponsored his appearances, the 
size and composition of his audiences, and the response 
of those audiences. It is the purpose of the opening 
section to present a synopsis of when, where and to whom 
Wheeler spoke during the period under consideration. 

The second section of each chapter endeavors to as- 
certain what issues concerned Wheeler and to determine 
his position on those issues, as revealed by a thorough- 
going examination of a typical campaign address. Section 
two presents an analysis of what Wheeler said throughout 
the campaign. 

The final section examines characteristic rhetorical 
features of Wheeler’s speeches--his design of argument, 
the arrangement of his speeches, the forms of support he 
employed, special methods of adaptation to his audiences, 
the characteristics of his delivery and style, and his im- 
pact upon history through his campaigning. 

In addition to the chapters dealing with Wheeler’s most 
important campaigns, other chapters present pertinent 
- background information that provides a representative 
portrait of the man’s career. 

Some of the more significant findings of the study are 
as follows: 

1. Montana’s turbulent political environment during 
the early decades of the twentieth century molded his 
thinking on many issues. His relationship with the power- 
ful business interests of the state, ranging from bitter 
animosity to concealed co-operation, dominated his actions 
throughout the years. 

2. The propositions Wheeler advanced were unequivocal 
statements employed in support of a definite position in 
each of the three major campaigns. In 1924, Wheeler 
pleaded the progressive arguments in the best traditions 
of William Jennings Bryan and subsequent advocates of 
progressive legislation. He urged rejection of the Presi- 
dent’s Court proposal in 1937 on the grounds that the in- 
dependence of the judiciary would be jeopardized. During 
1940 and 1941, he argued the isolationist cause without 
qualification or deviation. 

3. It was discovered that Wheeler delivered one basic 
speech, with slight variations, in the course of each 
campaign. 

4. Wheeler was a very effective speaker from the 
public platform. Exhaustive preparation that gave him a 
thorough acquaintance with his subject and freed him from 
dependence on a manuscript greatly aided his effective- 
ness. He also exhibited great fluency, a quick wit, a con- 
versational manner of speaking, an incisive way of 
phrasing his comments, and an appearance of complete 
sincerity and earnestness before an audience. 

5. Wheeler’s forte was oral, rather than written, com- 
munication. Microfilm $4.80; Xerox $17.10. 376 pages. 








DANIEL FROHMAN AND 
THE LYCEUM THEATRE 


(L. C. Card No. Mic 61-145) 


James Lee Highlander, Ph.D. 
University of Tlinois, 1960 


This is a study of the policies and practices of the 
Lyceum Theatre and the Lyceum Theatre Stock Company 
from 1887 to 1899. 

When the Lyceum Stock Company was formed in 1887 
it was one of four major stock companies in New York 
City, but by 1899 the Lyceum had only one stock company 
rival in New York. The Lyceum Company commenced 
production when the stock company in America was still 
popular and it was one of the last representatives of that 
type of organization. 

The three books of Daniel Frohman, the Lyceum’s 
manager, provided background material, but contempo- 
rary newspaper accounts furnished the bulk of the in- 
formation. Additional information was drawn from the 
minutes of the New York Theatre Company which con- 
trolled the Lyceum after 1885 and from scrapbooks in the 
theatre collections of the New York Public Library and 
the Museum of the City of New York. 

This study describes the Lyceum Theatre and Stock 
Company under the headings: Background, The Lyceum 
Theatre Building, The Stock Company, The Plays, Opera- 
tion. It includes an appendix which lists the stock com- 
pany personnel, season by season, and another which lists 
chronologically, the plays produced. 

The Lyceum, one of New York’s best known theatre’s 
in the last years of the nineteenth century, housed one of 
the last important stock companies in America. It was 
a competent and well-balanced company whose graduates 
made up a large proportion of the popular stars of the 
late nineteenth and early twentieth centuries. 

The plays produced at the Lyceum, the popular senti- 
mental dramas of the period, were staged with every at- 
tention to good taste and realistic detail. The productions 
were planned to please the theatre’s cultivated audience 
of middle and upper class families. 

The larger significance of the Lyceum lies in the fact 
that it maintained a successful stock company at a time 
when the road, the star and the combination company 
were the dominant features of the theatrical scene. 

Many traditions of the old stock company system were 
maintained, but the Lyceum was able to survive only by 
adopting some of the more modern practices of the road, 
combination company, and star. 

In common with older stock companies, the Lyceum 
performed a full season in its home theatre with a perma- 
nent company hired for the season according to the “lines” 
or types of roles they would play. The Lyceum Stock 
Company, likewise, used no starring actors and main- 
tained a relatively stable company from year to year. 

Unlike the older stock companies, the Lyceum did not 
perform in repertory but followed a long run or limited 
run policy, produced only new plays, and used new 
scenery and costumes for each production. Although the 
Lyceum Company had a home theatre, their off season 
tours were lengthened yearly, and second companies and 
stars under contract to the Lyceum reaped more of the 
benefits of the road. And Daniel Frohman, a businessman, 
directed the operation of the entire organization. 

Microfilm $2.75; Xerox $5.40. 110 pages. 
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THE REPORTING AND CRITICISM 
OF SPEECHES IN FOUR 
WEEKLY MAGAZINES 


(L. C. Card No. Mic 61-651) 


Herbert Bruce Kendall, Ph.D. 
The University of Wisconsin, 1961 


Supervisor: Professor Frederick W. Haberman 


This study investigates the methods of speech report- 
ing and criticism which have been used by Time, News- 
week, Nation, and New Republic from the death of 
Franklin D. Roosevelt until the present. 

All of the commentaries in these magazines on seven 
speeches which received the most extensive treatment 
during this period were collected and analyzed. The seven 
speeches, to each of which a chapter is devoted are: 
Winston Churchill’s speech at Fulton, Missouri, March 5, 
1946; Henry Wallace’s speech at Madison Square Garden, 
September 12, 1946; Harry S. Truman’s acceptance speech 
at the Democratic National Convention in Philadelphia, 
July 15, 1948; Herbert Hoover’s radio speech, December 
20, 1950; Douglas MacArthur’s speech before Congress, 
April 19, 1951; Dwight D. Eisenhower’s homecoming 
speech at Abilene, Kansas, June 4, 1952; and Richard M. 
Nixon’s radio and television speech, September 23, 1952. 

From the analyses of the commentaries on the seven 
speeches and from analyses of other reports on speeches 
in each magazine during the period under study, the fol- 
lowing practices are reported in the last four chapters: 

(1) Time writes all its news stories with narrative 
style and an emphasis on human interest. Its reports of 
speeches are therefore speaker-centered. The magazine 
presents selective details concerning the audience and 
occasion. It usually does the most comprehensive job of 
the four in presenting speech content. Reactions to 
speeches are often reported with considerable card- 
stacking to promote Time’s own editorial policy. 

(2) Newsweek also uses a narrative style, but treats 
the speech more like an event than Time does. It is less 
selective in describing the audience and occasion, and 
usually devotes less space to what the speaker said. Pre- 
dictions concerning the speech are presented in the “Peri- 
scope” columns, with interpretation and comment reserved 
for columnists Ernest K. Lindley and Raymond Moley. In 
its news columns, Newsweek strives for greater objectivity 
than Time. Feature articles often contain exclusive 
behind-the-scene details of the speech occasion. 

(3) Nation contains the least speech criticism of any 
of the four periodicals. What there is, is centered on the 
ideas contained in the speech. Since the magazine’s atti- 
tude is largely negative, it usually quotes portions of a 
speech for the purpose of refuting them. 

(4) New Republic’s treatment of speeches is similar to 
that of Nation, with two exceptions: New Republic has a 
more optimistic, crusading attitude, and it contains a 
weekly column by the anonymous T.R.B. T.R.B. is the 
magazine’s chief speech critic, often presenting details of 
human interest concerning audiences, occasions, and 
speakers. Despite his extreme bias, one can often gain 
more details about a speech as an event from this source 
than from the other three magazines. Aside from T.R.B., 
New Republic’s criticism of speeches is of the same type 
as Nation’s. Microfilm $2.90; Xerox $10.15. 223 pages. 























THE AMERICAN DRAMA OF THE 
TWENTIES: A CRITICAL REVALUATION. 


(L. C. Card No. Mic 60-6557) 


Arthur O. Ketels, Ph.D. 
Northwestern University, 1960 


The American drama of the nineteen twenties was 
greeted with generally enthusiastic approbation and in- 
ordinate claims for its achievement on the scene of world 
drama. To an extent this high estimate has been perpetu- 
ated in vague, general references to the “greatest period 
of American drama,” and in the fond memories of the 
older dramatic critics. The decade of the twenties is re- 
peatedly referred to as the “renaissance” of American 
drama, and as its “coming-of-age.” 

Over the last thirty years, however, this body of drama 
has settled into clearer perspective and has been lengthily 
re-examined by critics. Through a survey of the criti- 
cism since 1930, therefore, this study attempts to adjust 
the initial high estimate to a level commensurate with 
actual achievement, to pinpoint the present critical repu- 
tation of the drama of the twenties, and to make more 
meaningful some of the terms commonly applied to that 
drama, such as “renaissance,” and “maturity.” 

The lofty claims rest chiefly on the work of Eugene 
O’Neill, Elmer Rice, John Howard Lawson, Maxwell 
Anderson, Sidney Howard, George Kelly and Paul Green. 
(Philip Barry and S. N. Behrman began writing in the 
twenties, but their greatest activity and best work came in 
the thirties.) 

Reviewers in the twenties applauded what they deemed 
true originality of form and style, a penetrating realism 
and maturity of intellectual content and, over-all, a 
thoroughly native quality, an “Americanness” which dis- 
tinguished American drama from the drama of Europe. 

Actually the drama was highly derivative, in many 
cases directly imitative of the style of expressionism de- 
veloped by the European moderns, Strindberg, Wedekind, 
Kaiser, Toller and others. The American “experimenters” 
were not only imitative, but too self-conscious in em- 
ploying European techniques to achieve a result of artistic 
integrity and force. In this sense the American “renais- 
sance” turns out to be a borrowed one, an event of some- 
what limited importance. The American realists also 
adopted the methods of the Europeans, but applied them 
superficially through the use of surface naturalistic de- 
tail, which often gives the appearance of truth to material 
fundamentally romantic or melodramatic. The rebellion 
of the playwrights was more a reflection of the popular 
debunking vogue epitomized in anti-Babbitry and anti- 
Puritanism than a penetrating realism. In striving to 
achieve “Americanness” native writers were heavily in- 
fluenced by the regionalism of Europe, and especially of 
Synge. Their self-consciousness of their nationality was 
more a hindrance than a help to their art. 

The American “renaissance” thus assumes importance 
mainly by comparison with native drama prior to 1920. It 
introduced, through generally inferior examples, styles 
and techniques new only in this country; it brought a 
relatively greater realism and truth to a native drama that 
had been patently false; it renewed interest, through 
conscious effort, in certain colorful and indigenous as- 
pects of the local scene. Béyond that the achievement 
of the drama of the twenties does not extend: America’s 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 





SPEECH—THEATER 3193 





“renaissance” was, after all, only an American Renais- 
sance. America’s drama of the twenties does not, on its 
intrinsic merit, rank with the best of Europe’s as has 
sometimes previously been supposed. 

Microfilm $7.35; Xerox $26.10. 579 pages. 


THE SPEECHES OF ANNA HOWARD SHAW: 
COLLECTED AND EDITED WITH 
INTRODUCTION AND NOTES. 
(VOLUMES I AND 0). 


(L. C. Card No. Mic 60-5761) 


Wilmer Albert Linkugel, Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Professor Frederick W. Haberman 


The purpose of this study has been (1) to collect, edit, 
and annotate the speeches of Anna Howard Shaw; (2) to 
write an introductory essay concerning the orator and the 
speech occasions which place the speeches in proper 
context. 

The study is divided into four parts and two volumes. 
The first volume contains Part One, which discusses 
purpose, scope and materials; Part Two, which presents 
biographical, oratorical, and historical data on the speech 
occasions: sermons, suffrage speeches, temperance 
speeches, World War and League of Nations speeches, and 
occasional speeches; and Part Three, which examines 
Shaw’s characteristics as an orator. Volume II, which 
constitutes Part Four, The Speeches, consists of a col- 
lection of the extant texts of speeches. 

Migrating from England at the age of four with her 
parents, Anna Shaw spent her early life in Massachusetts, 
but moved with the Shaw family to a Michigan wilderness 
home in 1859 when she was twelve years old. She en- 
tered Big Rapids High School in 1871, Albion College in 
1873, and Boston University Theological School in Feb- 
ruary 1876. In addition to her theological degree, Shaw 
took an M. D. from Boston University Medical School in 
1886, and in later life received an honorary D. D. from 
Kansas City University and an LL. D. from Temple. Or- 
dained to the ministry in 1880 by the Methodist Protestant 
Church, she held a pastorate for seven years. She was 
appointed National Superintendent of the Franchise De- 
partment of the W.C.T.U. and held this post from 1886 - 
1892. Dr. Shaw became the National Lecturer for the 
American Woman Suffrage Association in 1887 and in 1890 
for the united National American Woman Suffrage Associ- 
ation. She was elected vice-president-at-large of the 
association in 1892 and president in 1904, serving until 
1915, when she was made president emeritus. During 
World War I she headed the Woman’s Committee of the 
National Council of Defense and after the war campaigned 
for the League of Nations until her death in July 1919. For 
her war services she was awarded the Distinguished 


Service Medal, being the first woman to receive this honor. 


Although Shaw spoke in behalf of several reform meas- 
ures, she concentrated her efforts on woman suffrage. 
Between 1880 - 1919, she proclaimed woman suffrage in 
every state of the Union and in most European countries. 
She delivered in excess of 10,000 speeches in her career, 





one year speaking 204 times in New York State alone. 

Her audience inspired extemporaneous style was replete 
with congenial humor, deadly repartee, and pithy refuta- 
tion. Her appeal was basically logical, her chief sources 
of argument being definition and democratic principle. 

She sought to demonstrate by inquiry into the nature of 
democracy that in a true democracy women have inherent 
equal rights with men. The concept of democracy guaran- 
tees to humans certain inalienable rights and privileges. 
A Seventh Century Church Council established that women 
have souls, the distinguishing attribute of a human, and a 
Massachusetts Supreme Court ruled that women are per- 
sons. Thus any attempt to exclude women from the govern- 
mental process results in oligarchy, not democracy. And 
any attempt to argue from the standpoint of the conse- 
quences of woman suffrage is an irrelevant position. The 
question is one of principle. 

The sources for the speech texts are the Shaw papers 
now housed in the Radcliffe Women’s Archives, published 
transactions of women’s councils, legislative committee 
hearing reports, newspaper accounts, and volumes four 
and five of The History of Woman Suffrage. 

A headnote at the beginning of each speech gives the 
source of the text, date and occasion of the speech, and 
other items of special interest. Notations on textual al- 
lusions and problems of authenticity have been placed at 
the back of each speech. An attempt has been made to 
present the texts as found in the original manuscripts 
rather than to produce highly polished texts. Ninety com- 
plete and fragmentary texts have been found. More than 
half are entire speeches. 

Microfilm $15.50; Xerox $55.80. 1240 pages. 








THE RADIO AND TELEVISION 
LISTENING HABITS AND PROGRAM 
PREFERENCES OF EIGHTH U. S. ARMY 
PERSONNEL IN KOREA, AUTUMN, 1959. 


(L. C. Card No. Mic 61-932) 


Phillip Joe Mohr, Ph.D. 
The Ohio State University, 1960 


In the Autumn of 1959, the writer conducted a survey 
of the radio and television listening habits and program 
preferences of Eighth U. S. Army male personnel in Korea. 
Through military postal channels, questionnaires were 
distributed to personnel who were randomly selected on 
the basis of last-two-digit combinations of their Army 
service numbers. Analysis of 4,075 completed question- 
naires revealed that the distribution of military ranks in 
the returned sample was highly representative of the 
Army’s rank structure in Korea. The major findings are 
summarized below. 

Nearly all personnel have access to radio sets, and 
about eight of every ten have access to television sets. 
However, only 48 per cent own radio sets, and 2 per cent 
own television sets. 

Based on the number of personnel who are off duty and 
awake, the proportion of those free to listen ranges from 
about 6 per cent in the early hours before 5:00 A.M. toa 
peak of approximately 80 per cent between 6:00 and 
8:00 P.M. Two other peaks are found in the profile of 
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listener availability on weekdays: 6:00 to 7:00 A.M. and 
12:00 to 12:30 P.M., the proportions available during these 
periods averaging around 50 per cent and 57 per cent, 
respectively. Higher proportions are available to listen 
on Saturday afternoons and throughout most of Sundays, 
when most personnel are off duty. 

The pattern of radio listening is quite similar to that 
of listener availability, although fewer listen than are 
available. On weekdays, the proportion listening during 
the peak periods ranges from 27 per cent to 42 per cent. 
On Sundays, a “plateau” in listening occurs between 
7:00 A.M. and 10:00 P.M., 22 per cent to 27 per cent listen- 
ing during each half-hour period. 

While 75 per cent to 80 per cent of the personnel listen 
to radio at least once during each twenty-four-hour day, 
the daily incidence of listening to television (14 per cent 
to 20 per cent) is much lower. The percentage of tele- 
vision listeners is highest from 7:30 P.M. to 9:30 P.M., 
especially on Sundays, but no more than 9 per cent listen 
during any single half-hour period. 

Of twenty-four types of television programs, the six 
most popular are, in order of preference: adult western 
drama, play-by-play sports broadcasts, police-detective 
drama, “hit record” programs, comedy variety shows, 
and comedy drama. The proportion naming each as one 
of six “best-liked” ranged from three-fourths to one-third. 

Among ten sports, football is most preferred for play- 
by-play broadcasts on television, with professional games 
being more popular than college games or games between 
military units in Korea. 

Adult western drama was selected by nearly two-thirds 
of the respondents as one of their four “best-liked” types 
of non-musical radio programs. Among thirteen other 
listed types, the three next most popular are police- 
detective drama, play-by-play sports broadcasts, and 
radio news. 

From a list of eighteen types of music broadcast on 
radio, “popular music, with conservative arrangements,” 
was selected by the largest proportion (61 per cent) of 
respondents as one of five “best-liked” types. The three 
types next most preferred are “rock and roll” (56 per 
cent), “country or Western music” (43 per cent), and 
“popular music, with ‘modern’ arrangements” (38 per cent). 

Six variables were analyzed for their effects on listen- 
ing habits and program preferences: length of service in 
Korea, length of service in the Army, preservice civilian 
residence, military rank, age, and education. The latter 
three appear to have the greatest influence. While length 
of service in Korea has considerable effect on listening 
habits, it appears to have little effect on program pref- 
erences. Microfilm $5.30; Xerox $18.70. 415 pages. 


DIFFERENTIAL EFFECT OF 
BREATHING SELECTED GASES UPON 
TEMPORARY AUDITORY-THRESHOLD SHIFT 


(L. C. Card No. Mic 61-933) 
Charles William Nixon, Ph.D. 
The Ohio State University, 1960 


A shift in the auditory threshold is a common occur- 
rence in hearing, usually induced by exposing an ear to 





loud sound. A suggestion has been made that such a shift 
is causally related to a deficiency of oxygen in the ear. 
Such a deficiency might occur if the available oxygen is 
less than the oxygen required by the ear. 

It is possible that auditory threshold shift due to loud 
sound may be produced by local hypoxia in the ear. If 
this were the case, then any condition which would increase 
the supply of oxygen to the ear might act to relieve the 
usual threshold shift resulting from loud sound. 

An investigation was conducted to determine what ef- 
fect the breathing of gases containing high concentrations 
of oxygen would have upon temporary threshold shift and 
recovery. 

Monaural thresholds of hearing were recorded for a 
4000-cps pulsed tone prior to and following monaural ex- 
posures to a continuous 3000-cps tone. The exposure 
tone was presented for two minutes at each of four levels 
of intensity, 95 db, 100 db, 105 db, and 110 db re 0.0002 
dyne per square centimeter. Each level of the exposure 
was experienced while subjects breathed each of three 
experimental gases, air (20 per cent oxygen), 100 per cent 
oxygen, and a mixture of oxygen (95 per cent) and carbon 
dioxide (5 per cent). Auditory threshold shift was de- 
termined as the difference between the mean pre-exposure 
and the post-exposure threshold values. This was the 
basic measure which indicated the amount by which the 
pre-exposure threshold of hearing was shifted by a par- 
ticular combination of gas and level of exposure. 

Threshold shift values were computed at ten succes- 
sive times after exposure. Statistical procedures were 
used to test (1) variations in the magnitude of the thresh- 
old shift, (2) differences in the time required for recovery 
of selected percentages of the threshold shift, and (3) vari- 
ations in the frequency of occurrence and magnitude of a 
temporary increase in threshold shift at one to three 
minutes after exposure, usually referred to asthe “bounce.” 
Rate of respiration of the subjects was recorded in all 
experimental conditions. 

Results of this investigation indicate that there were 
no significant differences among variations in the magni- 
tude of the threshold shift as a result of the particular gas 
conditions in which the measures were taken. 

Significant differences were found among gas condi- 
tions in the time required for recovery of certain percent- 
ages of the initial threshold shift. These differences were 
due to a relatively slow recovery time under the oxygen - 
carbon dioxide condition. 

The experimental gases breathed in this study did not 
evoke any differences in either the frequency of occur- 
rence or the magnitude of the “bounce.” Rate of respira- 
tion was not altered by any of the experimental conditions. 

On the basis of this study, it is suggested that the 
threshold shift induced by loud sound is not relieved by 
breathing selected gases which contain high concentrations 
of oxygen. Microfilm $2.75; Xerox $4.80. 94 pages. 
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ARNOLD DALY’S PRODUCTIONS OF 
PLAYS BY BERNARD SHAW 


(L. C. Card No. Mic 61-186) 


Glenn Quimby Pierce, Jr., Ph.D. 
University of Illinois, 1960 


This is a study of Arnold Daly’s productions of plays 
by Bernard Shaw during the first quarter of the twentieth 
century, with particular attention to the seasons 1903 
through 1906. During this three-year period, Daly, as an 
actor-manager, was responsible for the staging of seven 
Shaw plays. 

Daly burned to death in his apartment in New York 
City in January, 1927, and all of his personal papers, 
letters, manuscripts, and prompt copies of plays were 
burned with him. Consequently, the principal sources of 
information for this study have been contemporary news- 
papers and periodicals. Most of the discussions of staging, 
interpretation, and the productious in general have been 
taken from reporters’ interviews with Daly. Critical and 
popular reactions to the plays and to Daly have been taken 
from reviews in thirty-nine newspapers, representing 
critics in New York, Philadelphia, Pittsburgh, Boston, 
Chicago, and other cities. Most of these materials are 
collected in scrapbooks on Arnold Daly and Bernard Shaw 
in the Robinson Locke Collection in the New York Public 
Library. Other scrapbook materials and an excellent 
collection of programs from plays in which Daly appeared 
are available in the Players Collection at the same 
library. B. H. Goldsmith’s biography, entitled Arnold 
Daly (New York: James T. White and Company, 1927), 
has been used as a source of general biographical 
information. 

Chapter I presents general background information 
about the theatre, the drama, and Daly. Chapter II de- 
scribes the productions of Candida and The Man of Destiny; 
Chapter III, How He Lied to Her Husband and You Never 
Can Tell; Chapter IV, John Bull’s Other Island, Mrs. 
Warren’s Profession, and Arms and the Man. The plays 
are discussed in the order in which they were produced 
by Daly. The casting and acting, public and critical re- 
ception, theatres, settings, and Daly’s faithfulness to the 
author’s intention are considered. Chapter V indicates 
how those productions contributed to Shaw’s popularity 
in America and England and how Daly’s work encouraged 
the development of the art theatre movement in this 
country. 

Daly’s work with the Shaw plays, except for a few in- 
significant revivals, ended in 1906, and soon after his 
successes the major theatres in London and New York 
began to feature both new and old Shaw plays. Daly’s 
work paved the way for those productions and also con- 
tributed to the popularity of printed materials by and 
about Shaw. The publication boom included editions of 
new plays, reissuance of Plays Pleasant and Unpleasant 
and Plays for Puritans, and numerous articles and essays 
about Shaw. 

The productions described in chapters II, Il, and IV 
made Daly one of the most promising young stars in the 
American theatre and simultaneously made Shaw’s plays 
commercial and popular successes. Daly’s productions 
were important because they popularized Shaw’s plays 
and made the commercial theatre managers of New York 
and London realize that the “new” drama need not be 




















restricted to special matinees, “little” theatres, and 


subscription audiences. 
Microfilm $2.75; Xerox $6.00. 122 pages. 


A CONSIDERATION OF JUNG’S CONCEPT 
OF THE SELF AS AN AID TO THE 
UNDERSTANDING OF CHARACTER 

IN PROSE FICTION 


(L. C. Card No. Mic 60-6579) 


Roland Velde Rude, Ph.D. 
Northwestern University, 1960 


The purpose of this study is to investigate the use of 
Jungian psychology as a critical aid to the understanding 
of character in prose fiction. The study is predicated 
upon the fact that real and fictional characters have enough 
in common psychologically to be comparable. Jung’s psy- 
chology is based in large measure upon the theory of 
opposites. The self, the archetype of wholeness, is the 
hoped-for goal of Jungian analysis, which, if reached, 
implies a balancing of the opposites. Jung has found, how- 
ever, that a series of archetypes must be encountered and 
to some degree assimilated before reaching the self. This 
archetypal series includes the persona, the shadow, the 
anima or animus, and the wise old man or great earth 
mother. Each of these archetypes is constellated around 
a specific psychological problem: the persona, the prob- 
lem of man’s relationship to society; the shadow, the 
problem of good and evil; the anima-animus, the problem 
of man’s relationship with the opposite sex; and the wise 
old man-great earth mother, man’s spiritual problem. 
These problems represent the major areas of human con- 
flict and as such, they form the subject matter for the 
writer of prose fiction. The term prose fiction, in this 
study, is broadly defined to include such diverse material 
as the visionary writing of George MacDonald and the 
mimetic writing of Erskine Caldwell and W. Somerset 
Maugham. No attempt is made to restrict the novels and 
short stories to any particular literary period. 

Because the reader must be acquainted somewhat with 
Analytical Psychology, the first chapter is devoted to a 
comprehensive presentation of Jung’s major premises. 
The archetypes mentioned above, with the specific prob- 
lems associated with them, form the framework of the 
remaining chapters, i.e., Chapter II, The Persona (the 
problem of man’s relationship to society); Chapter II, 
The Shadow (the problem of good and evil); etc. In each 
of the chapters is presented prose fiction in which the con- 
flict of the central character or characters is the same or 
similar to that associated with the archetype of that par- 
ticular chapter. These characters are analyzed in the 
light of Jung’s knowledge of their specific problem to see 
what enlightenment Analytical Psychology can bring to the 
understanding of the personality and behavior of the major 
character, the amplification and identification of minor 
characters, and at times a clarification of the theme of 
the work of fiction. 

The study has resulted in two conclusions: 1) Jung’s 
psychology does aid the reader to a fuller understanding 
of character in prose fiction; and 2) the amount of aid 
offered the reader is dependent on the literary genre; and 
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the less the author assumes the role of psychologist, the 
more valuable are Jung’s theories as an aid to the under- 
standing of character in prose fiction. 

Microfilm $5.85; Xerox $20.75. 457 pages. 


A STUDY OF THE SPEAKING CAREER 
OF FRANCES WRIGHT IN AMERICA 


(L. C. Card No. Mic 60-6580) 


Virginia Rutherford, Ph.D. 
Northwestern University, 1960 


Supervisor: Professor Ernest J. Wrage 


Frances Wright was the first woman in America to 
take to the platform. She carried on her crusades for 
sundry causes during the Jacksonian era. Specifically, 
she urged the extension and improvement of democracy 
through the increased exercise of free and untrammeled 
inquiry, the application of scientific method to human prob- 
lems, tax-supported education, woman’s rights, financial 
reform, the gradual emancipation of slaves, and, finally, 
the socialization of America. Drawing her social and 
political ideas from wide reading, travel, and association 
with other reformers such as Robert Dale Owen, she 
adapted her broad views to the practical problems of her 
era, working closely with free-thought groups, the emerg- 
ing labor movement, and later with radical Jacksonians. 

Throughout her speaking career, Wright made it a 
practice to work up a course or series of lectures for 
each of the specific causes she promoted. In 1828-1829 
she gave a course of lectures on free inquiry and the 
nature of knowledge, speaking over seventy-five times in 
thirteen major cities of the East, West, and South, but 
concentrating on the East. Additionally, she co-edited a 
free-thought newspaper, founded a Hall of Science, and 
assisted in the formation and development of free-thought 
societies. In 1829-1830 she delivered a series of lectures 
on national education, speaking over seventy times in 
fifteen eastern and western cities. She also helped to es- 
tablish two New York City labor newspapers and organ- 
ized societies for the promotion of national education. 
From 1836 to 1838 she developed a second course of 
lectures on financial reform and slavery, speaking over 
eighty times in twelve eastern and western cities, and 
worked with the radical Jacksonians. Wright ended her 
speaking career with an ill-fated course of lectures on 
socialism which she delivered only once in 1839 to small 
New York audiences. 

Wright prepared her speeches with great care, writing 
them out in small booklets which she then carried to the 
platform. She seldom departed from her text. Infrequently 
she offered impromptu remarks and short prefatory state- 
ments. Occasionally she rewrote a speech in order to 
adapt its substance to a particular audience. Her initial 
preparation was so thorough that she rarely had to refer 
to her manuscript. Even her most hostile critics praised 
her polished delivery and elevated style. 

Wright’s invention and her habits of composition varied 
with her rhetorical purposes. Her speeches on free in- 
quiry and the nature of knowledge, for example, were a 
composite of exposition and advocacy. Her political talks 





were primarily advocacy. One of her major rhetorical 
problems grew out of the need to make a case for herself 
as a legitimate spokesman on public issues, and for 
womankind as equal participants with men in the recon- 
struction of society. 

As a radical, Wright was beset with serious hostility 
from the press and from ruffians in her audiences. The 
clergy, lawyers, bankers, newspapermen, educators—the 
great body of opinion-makers in America were outraged 
by her attacks on established institutions. Despite their 
protests, she succeeded in winning a hearing because of 
the liberal mood that marked discussion in the Jacksonian 
era, the restiveness of the laboring class, and because 
she was both a novelty on the platform and, by common 
testimony, an eloquent speaker. She even acquired a 
measure of influence among some of the political and edu- 
cational innovators of the era, so long as her ideas and 
proposals were melioristic and therefore in keeping with 
the American tradition of reform. But when her advocacy 
abruptly and drastically departed from a characteristic 
American outlook, as in her abortive crusade for social- 
ism, she was promptly abandoned by her public audience 
except for the radical fringe. Undoubtedly her greatest 
long-range contribution consisted of the example and en- 
couragement that she provided for other women to take to 
the platform in the years ahead. 

Microfilm $4.85; Xerox $17.10. 377 pages. 


AN INDUCTIVE INVESTIGATION 
INTO THE CORRELATES OF 
ABILITY TO PREDICT OPINION 


(L. C. Card No. Mic 61-593) 


George L. Shapiro, Ph.D. 
University of Minnesota, 1960 


Nearly all decisions in the formulation of acts of per- 
suasion involve judgments as to the relationship of the 
audience to the proposition being advanced by the per- 
suader. An important question is: why do some persuaders 
seem so much more effective than others in their ability 
to predict and relate to audience opinions? 

The general purpose of this study was to investigate to 
what extent certain factors correlate with the ability to 
predict opinion. The factors considered were Brown- 
Carlson Listening Comprehension Test scores, Minneapolis 
Tribune World Affairs current events test scores, the 
American Council on Education Psychological Examination 
scores, number of years in attendance at the University of 
Minnesota, and cumulative speech performance grades for 
students in nine sections of the basic speech course for a 
one quarter course. These variables were individually 
correlated with scores achieved on an Index of Ability to 
Predict Opinion. The index consisted of sixty items such 
as: “The U.S. should recognize Red China” and a Likert 
type scale extending from 1--Strongly Disagree to 7-- 
Strongly Agree with 4 indicating neutrality. The subjects 
were asked to do three things for each of the sixty propo- 
sitions: “1. In column I specify your own opinion on the 
proposition as a point along the seven point rating scale. 

2. Predict the average (mean) rating of the entire class 
on this proposition. 3. Predict the way in which the ratings 
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of all members of the class will be distributed for the 
proposition in question.” Here the subjects were forced 
to choose among three alternatives: Central Tendency, 
Bimodal or Flat. The Score used as an indication of the 
subject’s ability to predict opinion was a total of the devi- 
ations between the subject’s Predicted Mean (column II) 
and the actual group mean which was computed for each 
proposition in each of the nine class sections. 

Weighted average correlation coefficients for the nine 
classes on each of the six variables demonstrated positive 
relationships between ability to predict opinion and each 
of the variables but none of the correlations were signifi- 
cant at the .05 level of significance. The highest correla- 
tions existed for the Brown-Carlsen Listening Compre- 
hension test scores and the American Council of Education 
Psychological Examination scores. 

A secondary objective of the study was to investigate 
certain personality differences between those subjects 
who achieved good scores on the Index of Ability to Pre- 
dict Opinion and those who achieved poor scores. Two 
approaches were taken to examine this objective. One was 
to compute deviations between the subject’s own opinion 
and his prediction of the group opinion. The differences 
between good predictors and poor predictors were signifi- 
cant at the .01 level of significance for this deviation 
index. Good predictors saw themselves closer to the 
opinion of the group than did the poor predictors. The 
second approach was to compare certain scales on the 
Minnesota Multiphasic Personality Inventory for accurate 
and inaccurate predictors of opinion. Of the five scales 
used only the L scale and the P.T. scale were demonstra- 
tive of significant differences between accurate and in- 
accurate predictors of opinion. 

A third function of the study was to investigate the 
relationship between the ability of individuals to predict 
the opinions of a group and that groups rating of the indi- 
viduals persuasive speaking. Here a correlation coef- 
ficient was computed between the average class rating the 
speaker achieved on a persuasive speech and the speakers 
score from the Index of Ability to Predict Opinion. The 
resulting correlation was .43 which was significant at the 
.05 level of significance. 

Results of this study were somewhat limited by a 
narrow range of ability sample group. 

Microfilm $2.75; Xerox $4.00. 73 pages. 
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This is a study of Charles Frohman, the Empire 
Theatre, and the Empire Theatre Stock Company from 
1893-1903. In this descriptive study a record is preserved 
of an important man, theatre, and company which were 
active during a transitional period of American Theatre 
History. 

Charles Frohman had gained practical experience in 
. most phases of theatrical work by the time his first suc- 
cessful production, Shenandoah, in 1889 established his 








fame as a producer. His successful business interests, 
his membership in the Theatrical Syndicate, and his pro- 
lific production of plays both in England and America 
earned him the title of “Napoleon of the Theatre.” Froh- 
man, as a business man, helped to commercialize the 
theatre, but he also, as a producer, director, and manager, 
preserved the last remnants of the old stock company 
system. At a time when most stock companies had been 
forced into dissolution he established a permanent pro- 
ducing company at the Empire Theatre. 

The Empire, the first New York theatre directly under 
Frohman’s control, became his favorite theatre and the 
center of all of his theatrical ventures. Although charac- 
teristic of many of the physical changes which were 
introduced in previous theatres, the Empire was also 
representative of a new emphasis in theatre planning for 
audience comfort and safety. One of the more attractive 
theatres in New York City, it was one of the first two 
theatres constructed “uptown,” near the heart of present 
day theatrical activities. 

For eleven years the Empire was the home of Froh- 
man’s Empire Theatre Stock Company. Because this 
company was a fairly permanent organization attached to 
one theatre, and its members were hired to play lines of 
business, promoted within these lines, and engaged by 
seasonal contracts, it resembled the old traditional stock 
organizations. However, it was more typical of changes 
brought about by the newly established combination system. 

The combination system created a demand for more 
stars and the Empire Stock Company helped to meet this 
need by becoming a “star-factory.” Numerous members 
became famous stars under Frohman or other manage- 
ments. Principal among these were Viola Allen, Margaret 
Anglin, William Faversham, and Henry Miller. 

Frohman produced mostly English plays, presented 
few revivals, and adopted the long run policy. He allowed 
almost unlimited funds for production expenses and his 
professional staff demonstrated a consistent use of real- 
istic scenery, lighting, and properties which was praised 
by the critics. 

The acting was less realistic because of the adherence 
to lines and the inconsistencies in quality, style, and 
ensemble playing. However, the Empire Stock Company 
was still considered one of the best acting organizations 
in New York. 

By 1903 the “ultra-social set” who had patronized the 
productions had become thoroughly oriented to a new star 
system and Frohman dissolved the last major stock com- 
pany in New York City. The Empire Theatre Stock Com- 
pany, transitional in the sense that it was representative 
of many changes from the old stock system to the single 
play star system, had not been able to survive a new the- 
atrical era. 


Microfilm $2.75; Xerox $7.00. 150 pages. 
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A STUDY IN CHURCH 
AUDIENCE ANALYSIS 


(L. C. Card No. Mic 60-6583) 


William David Thompson, Ph.D. 
Northwestern University, 1960 


Adviser: Dr. Franklyn S. Haiman 


Writers in preaching give much advice about adapta- 
tion to audiences. Almost none of it, however, is based 
on empirical evidence about church audiences. Earlier 
research has provided adequate generalizations neither 
about the substance of audience analysis--the knowledge 
and attitudes people bring with them to church--nor the 
method of audience analysis--how to obtain information 
about a given church audience. 

Ministers do make analyses of their audiences, how- 
ever, generally in a casual, unstructured way. This study 
is designed to answer the questions, “Can a highly struc- 
tured audience analysis of a congregation be made? and, 
if so, will it produce the same analytical information about 
the audience the minister uses in preparing his sermons?” 
If the minister’s knowledge of his audience is faulty, his 
preaching is likely to be faulty, also. 

To answer these questions, downstate Illinois Baptist 
ministers were asked to suggest information about church 
audiences they thought valuable for pastors to know in 
preparing their sermons. Then a pilot study and a final 
questionnaire for analyzing Chicago Baptist church audi- 
ences were set up. Ministers of seven churches were 
interviewed and asked to describe their sermon prepara- 
tion habits. After noting the importance they attached to 
their audience as a determining factor in preparing their 
sermons, their answers were paraphrased to provide the 
first description of their audience analysis skills. A time 
was then set for the interviewer to administer the ques- 
tionnaire to a sample of the church’s membership--in 
most cases, the youth and adult church school classes. 

In a second interview with the minister, he was asked to 
predict the responses of his congregation on their motives 
for attending church, socio-economic data, Bible knowl- 
edge, sermon preferences, problem areas in their lives, 
comprehension of certain theological terms, knowledge of 
denominational beliefs and practice, attitude toward their 
minister, attitude toward the Bible asa source of authority, 
and social attitudes. The second description ofthe pastor’s 
audience analysis skill arose from a comparison of his 
predictions about his audience and the scores actually 
made on the “audience profile on religion.” 

A consistent pattern appeared in the differences be- 
tween the ministers’ predictions and the congregations’ 
scores. The ministers generally rated their audiences 
as having more information about the Bible and the church 
than they actually have. They also assumed that their 
people understood the theological words far better than 
they do. They believed that their congregations respect 
the authority of the Bible more than they do. And they 
assumed that their congregations’ social attitudes are 
more Christian (judged by their attitudes toward denomi- 
national pronouncements) than they really are. 

It was also discovered that people claim to attend 
church out of a deep urge to worship God; that they prefer 
doctrinal and personal-devotional topics to sermons on 
historical and social topics; that they are most greatly 





frustrated by their educational level, their bad habits, 
their understanding of the Bible, their use of leisure time, 
their ability to mix with people, and their experience with 
prayer. These people seemed to be more opposed than 
expected to conscientious objectors, the United Nations, 
racial integration, and provision for foreign refugees. 

One interesting positive correlation (.43) which ap- 
peared was that the greater the skill of a minister in 
audience analysis the more highly regarded he was by his 
congregation. 

It was concluded, then, that communication between 
pulpit and pew may sometimes fail because ministers 
assume greater religious sophistication for their audi- 
ence than the facts warrant. 

Microfilm $3.55; Xerox $12.40. 274 pages. 


THE RHETORIC OF LEARNED HAND 
IN SELECTED CIVIL LIBERTIES CASES: 
A METHOD FOR ANALYSIS OF 
JUDICIAL OPINIONS. 


(L. C. Card No. Mic 61-221) 


Warren Earl Wright, Ph.D. 
University of Illinois, 1960 


Traditional rhetorical theory has provided rationales 
for the description of many types of rhetorical activity. 
But never, in the history of rhetoric, has there been any 
discussion of the judicial opinion as a rhetorical instance. 
This study was an effort to discover whether the judge is 
engaged in rhetorical activity and, if so, to provide for a 
rationale to aid in the description of judicial rhetoric. 

It was believed that the nature of judicial rhetoric 
could best be determined by reference to the ends which 
the judge serves and the ways in which he attempts to 
perform that service. 

It became clear that to the extent that the judge must 
select among legal and political alternatives in the making 
of decisions, he is engaged in what has come to be called 
judicial legislation. To the degree that he is so engaged, 
he is making choices and then defending those choices in 
the judicial opinion. That opinion becomes as much a con- 
tribution to the public forum as a speech from either of 
the other branches of government or from the lecture 
platform. 

The judicial process makes use of four modes of argu- 
ment: the modes of philosophy, of history, of tradition, 
and of sociology. Having chosen one or a combination of 
these, the judge’s reasoning patterns are generally set. 

Out of the judicial function and process grows a rhetoric 
distinct in character. It draws upon the subject matter of 
both deliberative and forensic rhetoric. In its forensic 
character it provides vehicles for legal arguments. In its 
deliberative character it is a contribution to the same 
public forum participated in by the other branches of 
government. 

Argument is restricted by the traditions of the pro- 
fession. The judge must rely heavily on logical argument; 
he also uses ethical appeal; he must avoid all appeals to 
the emotions. Arrangement seems to follow a pattern 
almost universally used by judges. The introduction of the 
opinion serves to state the history and issues of the case. 
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The body is devoted to the argument. The conclusion is 
usually a concise statement of the decision and rarely 
serves the purpose of summary and final appeal. 

Style in judicial rhetoric is conditioned by the precept 
that law shall be clear to those whom it governs. Thus, 
clarity is the major stylistic concern. Vigor and color 
in style are not excluded and some great jurists insist 
that figures of speech can and should be of considerable 
persuasive force. One can expect to find that the majority 
opinion, having been written to satisfy the inclinations of 
various judges, will be mild and lacking in color. The. 
dissent, however, representing the lone stand of one judge 
against the majority, can be expected to show vigor and 
forcefulness of style. 

The judicial audience is a restricted one. It consists 





primarily of elements of the legal and political profes- 
sions. It is through these professions that decisions later 
reach the lay audience. But the audience, by virtue of 

the importance of its members, is an extremely signifi- 
cant one. 

A rationale for judicial rhetoric was established and 
applied to two cases of Judge Learned Hand, and was 
found to be workable. The workability of the rationale 
established, the way seems open for further studies in a 
distinctly different rhetoric, the rhetoric of the American 
judge. In the opinions of judges who were also great 
statesmen, the rhetorical critic may witness different 
forces at work on American culture and may help us 
better to understand the universe of discourse. 

Microfilm $2.75; Xerox $7.40. 159 pages. 
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A REVISION OF THE GENUS 
PARAPERCIS BLEEKER, FISHES OF 
THE INDO-PACIFIC OCEANS. 
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George Eugene Cantwell, Ph.D. 
University of Maryland, 1960 





Supervisor: Dr. G. W. Wharton 


This study describes the genus Parapercis and its 25 
species. The descriptions are based on anatomical 
studies, each structure having been analyzed statistically 
to determine its variation within a species and its value 
in identification. Characters with little or no variation 
and of great diagnostic value are (1) the presence or ab- 
sence of palatine teeth; (2) the number of canine teeth in 
the outer row of the lower jaw; (3) the shape of the 
spinous dorsal fin; (4) the connection between the spinous 
and soft dorsal fins; (5) the number of caudal vertebrae; 
and (6) the number of rays of the dorsal, anal, and pecto- 
ral fins. 

An effort has been made to employ those characters 
with the least variation within species to establish pos- 
sible affinities between species, to define species groups, 
and to determine relationships among them. Analysis of 
these data indicates a bipolar relationship among species 
groups that supports the phenomenon of bipolarity. 





Microfilm $2.75; Xerox $7.80. 170 pages. 





THE DISTRIBUTION OF ANTS IN 
THE NORTH CAROLINA PIEDMONT 
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William Gueston Carter Jr., Ph.D. 
Duke University, 1960 


Supervisor: I. E. Gray 


This paper presents the results of a survey of the ant 
species assemblages of selected seral stages of old field 
succession and climax communities in the North Carolina 
Piedmont. Relationships between the Piedmont species 
assemblages and those of the Appalachian Mountains and 
Coastal Plain are also discussed. 

Ninety-two species were collected in the Piedmont. 
This assemblage may be divided into five groups: 1) field 
species, 2) species of open pine and scrub oak stands, 

3) species of both fields and forests, but which are more 
common in broomsedge-pine fields, and open young and 
middle age pine woods, 4) species of field and forest but 
with no distinct preferences, 5) forest species. Abandoned 
upland fields of one, two, and three years have a similar 
species assemblage and are dominated by the same ants. 
An increase in number of species occurs with increased 
field age. Thirteen species were collected in first year 
fields, 16 in second year, 19 in third year, 25 in fields of 
over three years, and 26 in broomsedge-pine stands. 
Broomsedge fields with scattered young pines are charac- 
terized by Crematogaster punctulata and Formica 
schaufussi schaufussi. 

Open, young (11-15 years) or middle age (30-40 years) 
pine stands contain ant species of both forest and field 
communities. The development of a closed middle age 
pine stand is characterized by disappearance of species 
of fields and open woods and the appearance of a forest 
ant assemblage. Twenty-eight species were collected in 
open, young pine, 43 in open and 50 in closed, middle age 
pine stands. 

Closed middle age, mature pine, and oak-hickory 
climax forests are qualitatively similar. Formica fusca 
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is characteristic of oak-hickory, but was uncommon in 
other forest communities. The species assemblages of 
hardwood bottomland stands are qualitatively similar to 
upland forests, and are characterized by Aphaenogaster 
rudis rudis, Aphaenogaster fulva, and Myrmica puncti- 
ventris punctiventris. Lasius alienus is common in sites 
subjected to seasonal flooding. Fifty-three species were 
collected in mature pine, 58 in oak-hickory, and 47 in 
hardwood bottomland forests. In addition, 35 species were 
found in oak-hickory-beech stands and 42 in post oak- 
blackjack oak. 

Ants do not seem to be as restricted to particular plant 
communities as are other animals. Common ants of any 
one field or forest community are present in all other 
similar communities. Species restricted to any one com- 
munity were rarely collected in that community. Con- 
trasts between the ant assemblages of similar communities 
are typically based upon quantitative differences with ref- 
erence to species present in all similar communities or 
upon rarely collected ants. Dominant ants of a representa- 
tive stand of any one community were dominant in all 
investigated stands of the same community. The availa- 
bility, diversity, and abundance of suitable nesting sites 
are major factors in determining the species components 
of communities or individual stands. 

The Piedmont ant assemblage is mainly composed of 
species found throughout the state. In addition, certain 
species are present in Piedmont and Coastal Plain, but 
are absent in the Appalachians. Other ants are present in 
mountains and Piedmont, but absent in the Coastal Plain. 
Some species characteristic of Coastal Plain longleaf 
pine-scrub oak forests are found in Piedmont open pine 
and scrub oak stands. Certain mountain species were col- 
lected in moist, well shaded hardwood bottom-land forests 
of the Piedmont. 

Microfilm $3.65; Xerox $12.85. 281 pages. 














CYCLIC UPTAKE OF CALCIUM-45 
BY DIVIDING SEA URCHIN EGGS 


(L. C. Card No. Mic 61-955) 


Galen Edward Clothier, Ph.D. 
Oregon State College, 1961 


Major Professor: Ernest J. Dornfeld 


The role of calcium in cell division has long been of 
interest to cytologists. The present study was undertaken 
to provide direct data on the uptake of calcium by dividing 
sea urchin eggs, and to relate this to specific mitotic 
events. 

Mature, fertilized eggs of the purple sea urchin, 
Strongylocentrotus purpuratus (Stimpson) were used. The 
eggs were placed in sea-water containing a measured 
amount of the radio-isotope, calcium-45. At five minute 
intervals samples were taken, washed, and subsequently 
counted by liquid scintillation spectrometry. 

A regular pattern of three uptake peaks followed by 
a release of Ca*® was observed in each division cycle. 
The uptake approximately doubled the concentration of 
calcium present in the unfertilized eggs. As a control, two 
runs were made using unfertilized eggs. No calcium-45 
uptake was apparent in the unfertilized eggs. 








The hypothesis of calcium bridges existing between 
protein molecules of the mitotic apparatus was discredited 
because the data show a release of calcium before the 
dissolution of the asters and spindle. An alternate hy- 
pothesis was suggested which involves a protein of the sea 
urchin egg, not itself a direct component of the mitotic 
apparatus, but known to undergo gelation in the presence 
of calcium ions. This protein may serve as a template 
directing the formation of the protein gels comprising the 
asters, spindle and new cell cortex. 

The first Ca*® peak occurs at the microscopically de- 
termined period of mid-prophase. At this stage the mem- 
brane of the fusion nucleus is breaking down but the 
spindle is not yet apparent. This peak was interpreted as 
reflecting an uptake of calcium ions for the gelation of a 
template protein which directs the formation of the meta- 
phase spindle. 

The second peak, occurring at mid-metaphase when the 
spindle is fully formed, is interpreted as resulting from 
the uptake of calcium ions for the gelation of a template 
protein associated with formation of the interzonal spindle 
of anaphase. 

The third peak occurs at cleavage and it is suggested 
that this peak is due to the uptake of calcium ions for 
gelation of a template protein involved in the synthesis of 
new cell cortex. 

The possibility that the calcium peaks could be ex- 
plained alone on the basis of enzymatic requirements is 
ruled out because of the high concentrations involved. 

Microfilm $2.75; Xerox $3.00. 38 pages. 
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An attempt was made through behaviorial and neuro- 
physiological procedure to assess the relative roles of 
the senses in the plains pocket gopher, Geomys bursarius, 
and to discover sensory specializations which adapt it to 
fossorial life. 

Measurements were made of the effect of impairing 
various senses of an animal on the speed with which it ran 
through an artificial tunnel and on the route it followed in 
reaching the exit of a circular chamber. Tunnel running 
speed and orientation within the chamber were seriously 
impaired by removal of the facial vibrissae. A smaller 
decrease resulted from the removal of sensory hairs on 
the forefeet. Deprived animals with experience in the 
test apparatuses maintained relatively high levels of per- 
formance presumably on the basis of kinesthetic cues and 
memory. 

The circumstances under which a pocket gopher could 
locate buried or exposed food were observed directly. Not 
until the gopher’s forepaw or snout contacted a food item 
did the animal usually show any interest in it. De- 
enervation of the skin surrounding the mouth resulted in 
almost complete dependence on the forefeet. Subsequently 
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the food was examined olfactorily; a gopher deprived of 
its olfactory bulbs spent much time bringing inedible 
material to its mouth. With buried food the initial per- 
ception by olfaction was only rarely observed and never 
at a distance greater than 4 cm. 

A second approach to the problem examined the dis- 
tribution of potentials evoked on the cerebral cortex by 
peripheral stimulation. The area on which potentials were 
evoked by tactile stimulation of the body surface occupied 
a larger fraction of the cortical surface in the pocket 
gopher than in the white rat, porcupine, and gray squirrel. 
The relative sizes of the areas devoted to face, forelimb, 
trunk, and hindlimb, however, did not differ appreciably 
from those reported for the white rat and gray squirrel. 
No responses to visual stimulation could be recorded; 
the visual area is presumably located further caudally 
and must be much smaller than in the white rat, porcupine 
or gray squirrel. 

Microfilm $2.75; Xerox $5.80. 119 pages. 


ADAPTATION OF TRICHOSTRONGYLUS 
COLUBRIFORMIS AND T. AXEI IN 
DOMESTIC RABBITS AND GUINEA PIGS 


(L. C. Card No. Mic 60-5321) 
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Investigations on ruminant parasites, by necessity, are 
limited because of expense in maintaining host animals. 

It would be desirable therefore, to conduct studies on 
host-parasite relationships and anthelmintics using labora- 
tory animals. Experimental adaptation of gastro-intestinal 
parasites of large animals contributes to human and veter- 
inary parasitology in understanding host-parasite rela- 
tionships. The purpose of this study was to investigate 

the adaptation of Trichostrongylus colubriformis and T. 
axei in rabbits and guinea pigs and to discover their per- 
centage of infectivity in successive generations, changes 
in virulence, possible morphological changes from the 
original strain and to challenge guinea pigs and sheep 

with both species of “rabbit-adapted” strain. 

The method used in this investigation was that of culti- 
vation of the fecal material with sphagnum moss. The 
larvae were separated by means of a Baermann apparatus 
and administered to the animal by a stomach tube. The 
nematodes were counted after the digestive tract was 
digested with an artificial digestive solution. The modi- 
fied Lane direct centrifugation flotation method was used 
for the egg counts. 

Trichostrongylus colubriformis was successfully 
transmitted through ten successive generations in labora- 
tory rabbits with an average infectivity of 39.2 per cent. 
During the first three generations the percentage of in- 
fectivity increased with a slight decline in the fourth gen- 
eration. After the fourth generation, a stable percentage 
of tenth generation of the “rabbit-adapted” strain was 
successfully re-established in the sheep. The prepatent 
period of 17 days and the presence of fertile eggs in the 
feces were evidences that a satisfactory parasite host- 
relationship was present. Infected rabbits showed evi- 
dence of the virulence of the infection by failing to gain 








weight as rapidly as the uninfected control animals. No 
other symptoms were observed in either infected or un- 
infected rabbits. Morphological changes of the parasite 

in the new host was shown by the small size of the para- 
site in the first generation in the rabbits and the increase 
in length of the males and females from the second genera- 
tion through the tenth generation. This was indicated by 

a highly significant t test. 

Trichostrongylus axei was successfully transmitted 
through three successive generations to the rabbits. An 
increase in percentage of infectivity for each successive 
passage was evidence for the adaptation of the parasite 
in the new host. 

The “rabbit-adapted” strains of Trichostrongylus 
colubriformis and T. axei were successfully transmitted 














to the guinea pigs. Fertile eggs were observed in the 
feces and the adult worms were recovered from different 
parts of the digestive tract. The successful transmissions 
of T. colubriformis and T. axei to the rabbits and then to 
the guinea pigs and sheep was evidence for a new host- 
relationship between both parasites and the new hosts. 
Microfilm $2.75; Xerox $6.00. 124 pages. 





BEHAVIOR OF THE COMMON GRACKLE, 
QUISCALUS QUISCULA (LINNAEUS). 
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The principle objectives of this study are to describe 
the species-typical behavior patterns of the Common 
Grackle and to attempt an ethological analysis of this 
material. 

The Common Grackle is very omnivorous and has a 
concomittant development of many feeding motor patterns. 
The birds rarely fight. In fact, the only two natural 
situations in which feathers may be dislodged are during 
fights between males in competition for females and be- 

tween females in competition for nesting sites. Males 
engage in Fly-ups which, although they are derived from 
motor patterns of fighting, never even reach the point of 
dislodging a single feather. Thus fighting under natural 
conditions is relegated to displays or harmless fights. 

The two most important agonistic displays of the Com- 
mon Grackle are the Spread Squeak and the Head Held Up. 
The Spread Squeak is a typically male display which 
seems to function as a short and long range signalein- 
corporating elements derived from “song” and intention 
movements associated with escape and attack. It occurs 
“spontaneously” in lone birds, during encounters between 
males or between males and females. Female birds give 
a similar display called the Spread Chuga. The Head Held 
Up is a threat with many variations in form, each of 
which seems to express different levels of the attack and 
escape tendencies in terms of both causation and function. 

Pair formation flights consist of chasing, following, or 
together flights of a female and two to six males, during 
which males typically Spread Squeak and hold the tail in 
a V while the females Snarl. Mutual display, in which the 
males Spread Squeak and the females typically Spread 
Chuga, is given by birds engaged in pair formation flights 
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when they land in atree. Once a pair is formed the male 
usually follows the female about. The pair also engages 
in mutual display. 

Territory involves only a small area around the nest 
site which is defended mainly by the female. Males may 
join in disputes, but usually seem to be defending their 
mates rather than the nest site area. The survival value 
of a small territory is that it allows the species to occupy 
a wide variety of feeding niches without encountering other 
con-specific territory holders which might drive them out. 

The rather elaborate precopulatory display of the male 
contains three basic elements: (1) a nonaggressive 
posture (the Solicit Flutter Peep), (2) a reverse move- 
ment (the Head Down) and, (3) a weak threat (the Spread 
Squeak) which is comparable to advertising “song” of 
other passerines. 

A few evolutionary trends in behavior within the Icteri- 
dae are discussed. Vocal and visual displays have become 
linked together to produce displays like the Spread Squeak 
in most of the social species. Group pair formation in 
which more than one male pursues an unmated female 
seems correlated with weak territoriality. Colonial 
species have small territories and correlated with this 
the role of territorial defense has shifted mainly to the 
female. The form of the precopulatory display is similar 
in all icterids where it is definitely known. 

Observations on the development of the young indicate 
that the birds have to learn to respond to stimuli specific 
to others and themselves. 

Certain motor patterns having a particular function 
may serve as precursors to similar behaviors serving 
functions other than display. 

Evidence is presented for the hypothesis that there 
are two or more fundamentally different types of escape 
motivation. 

A rapid sequence of visual and vocal displays is some- 
times given by lone females when leaving the nest after 
incubation and seems to be due to a form of disinhibition. 

Microfilm $2.75; Xerox $4.80. 95 pages. 


BREEDING BIRD AND SMALL MAMMAL 
POPULATIONS IN RELATION TO THE 
FOREST VEGETATION OF THE SUBARTIC 
REGION OF NORTHERN MANITOBA 


(L. C. Card No. Mic 61-126) 


Walter Lee Gillespie, Ph.D. 

. University of Illinois, 1960 

Studies of forest vegetation and populations of breeding 
birds and small mammals were conducted at Churchill, 
Herriot Creek, and Gillam, Manitoba, during the summer 
months of 1956, 1957, and 1958. Three forest stands were 
sampled by the point-centered quarter method and two 
forest-edge stands by the quadrat method. Two other edge 
areas were briefly examined. Breeding bird populations 
were obtained by the spot-map method on six plots. Small 
mammal populations were sampled by the quadrat method 
using snap-traps for a period of three nights. 

A white spruce-larch stand at Churchill was the oldest 
and most open forest, a black spruce-jack pine stand at 
Gillam was the youngest and densest, while a white spruce- 





black spruce-larch forest at Herriot Creek was inter- 
mediate in age and density. The latter had the most edge 
habitat because of a large number of treeless bog areas. 
Retrogressive vegetational changes consisting of the en- 
croachment of bogs or bog meadows on forests were 
observed. 

The Herriot Creek forest contained the greatest number 
of species and the highest density of individual birds. The 
Churchill forest ranked lowest in density and number of 
species and the Gillam forest was intermediate. A black 
spruce forest-edge at Gillam contained the lowest density 
and highest number of species of all edge areas. A willow 
scrub edge at Herriot Creek contained the highest density 
of birds for all edge and forest plots while a white spruce 
forest-edge at Churchill ranked intermediate in density 
and lowest in number of species for all edge areas. 

Three distinct bird communities in the Churchill region 
are a tundra, a forest, and an edge community. The popu- 
lations of the forests at Herriot Creek and Churchill are 
different facies of the forest community. The populations 
of the willow scrub edge form a distinct community, while 
those of the white spruce forest-edge are probably an ex- 
tension of this community. The bird populations of the 
forest and forest-edge at Gillam are different facies of a 
forest community. This community is probably a facies 
of the forest community of the Churchill region. The 
greater part of the birds of northern Manitoba also nest 
in the closed coniferous forest to the south. Approximately 
14 species show a preference for the taiga zone of north- 
ern Manitoba. 

A comparison of the breeding bird populations of north- 
ern Manitoba with four other coniferous forest locations 
indicates that there is little change in the number of 
families, but different families are present at the more 
northern locations. The relative importance of the wood 
warblers decreased toward the north while that of the 
fringillids increased. Total abundance greatly decreased 
in northern Manitoba with population densities of less than 
100 pairs of breeding birds per 100 acres. This study 
seems to indicate that changes in the abundance of birds 
and distribution of families which occur between the 
southern boreal coniferous forest and northern subarctic 
type of forest are probably associated with the more open 
and wet conditons of the forested parts of the taiga zone. 
Differences in climatic conditions and the length of time 
available for the establishment of the present communities 
are also important. 

The highest total population of mammals was obtained 
in the Herriot Creek forest. Populations of Clethrionomys 
gapperi were the highest of all mammals and Microtus 
pennsylvanicus ranked second in abundance. A comparison 
of the relative abundance of mammals in three habitats at 
Herriot Creek showed that the mammals of a grassy clear- 
ing, especially M. pennsylvanicus and C. gapperi, were 
considerably more abundant than in willow scrub or forest 
areas. The abundance of these two species increased 
greatly in 1958. It appears that no distinct taiga community 
of small mammals exists in northern Manitoba. 

Microfilm $2.75; Xerox $6.20. 129 pages. 
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A LIFE HISTORY AND TAXONOMIC STUDY 
OF THE INDIANA BAT, MYOTIS SODALIS. 


(L. C. Card No. Mic 61-137) 


John Sylvester Hall, Ph.D. 
University of Illinois, 1960 





The Indiana bat, Myotis sodalis, was studied with re- 
gard to geographic variation and life history. M. sodalis 
is a monotypic species, with characteristics of skull and 
skin varying little over the range of the species. The 
entire range is from Vermont and southern Wisconsin 
southward to Oklahoma and northern Florida. 

Field work on the life history was conducted in the 
mid-west area during four winters and three summers. 
The distribution of Myotis sodalis is restricted in winter 
to the major cavernous limestone areas of the mid-west 
and eastern United States. The distribution is a clumped 
type, with intense aggregation. The species was found 
hibernating in 19 caves out of 52 investigated. Four caves 
each contained populations of about 100,000. In former 
times, an equally large population was destroyed by sud- 
den flooding in central Kentucky. 

Most colonies occur close to major riverways. The 
rivers are important in navigation and have been avenues 
of dispersion. The Appalachin Divide has acted as a 
barrier to dispersion. 

The length of hibernation is about 190 days, from mid- 
October to the first of April. Myotis sodalis hibernate 
in medium-sized caves where they form dense clusters in 
a temperature zone of 4° to 6°C. The tight cluster pro- 
tects the bats from undue disturbance in winter. The bats 
may become active in winter as well as do some limited 
feeding. This activity may be related to the processes of 
fat metabolism. Other species of bats in the same caves 
form different types of clusters and are adapted to differ- 
ent temperature zones. 

The summer range approximates the winter range, but 
individuals wander tothe north inlate summer. In summer, 
groups of 300 to 400 males are found in the same caves 
as in winter, but these are wandering groups, whose 
movements are imperfectly known. The whereabouts of 
the breeding females is unknown. Band recoveries from 
one season to another are low, but recoveries as far as 
230 miles away have been made between seasons. Also, 
records of movement from one hibernating cave to another 
have been made up to 320 miles. One area of populational 
movement involves Kentucky, Indiana, Illinois, and south- 
ern Ohio. Movement does not occur between this popula- 
tion and those colonies in the Ozark area of Missouri and 
Arkansas. 

The percentage of sodalis which do not return to the 
same caves that they hibernated in the previous winter 
varies from 2 percent to 40 percent above and beyond an 
estimated 50 percent mortality. This indicates consider- 
able movement from one winter to the next. 

Females tend to change their cave of hibernation more 
than the males as indicated from actual movement records. 
The sex ratio is equal in the winter populations of sodalis. 
The sex ratio of any banded group changes toward a 
higher percentage of males each winter of recovery. This 
is due to the fact that females tend to change their cave 
of hibernation more than the males. There apparently is 
no differential mortality of the sexes in sodalis. The 
greater tendency for females to move can be misinter- 
preted to indicate greater female mortality. 














Myotis sodalis has apparently evolved through adapta- 
tions for utilization of the larger caves of Missouri and 
Kentucky. This species has become a truly cave-adapted 
Myotis. Adaptations for utilizing caves are: 1) clustering 
habits in adaptation for a very specific temperature of 
hibernation; 2) strongly recurved claws for hanging on 
the flat ceilings of caves; and 3) ability to maintain daily 
activity in summer in these cold caves. The major cave 
areas of Kentucky and Missouri are centers of abundance 
at the present time. 

These areas of populational movement restricts gene 
flow within the species. This apparently has not been in 
effect long enough to allow race differentiation, but 
certainly could be important in future splitting of the 
species. Microfilm $2.75; Xerox $6.40. 135 pages. 





THE EFFECT OF ENVIRONMENTAL FACTORS 
ON THE LOCOMOTORY ACTIVITY OF THE 
PLAINS GARTER SNAKE 
(THAMNOPHIS RADIX RADIX) 


(L. C. Card No. Mic 61-142) 


Carlton Heckrotte, Ph.D. 
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A suspended cylindrical activity cage, with a diameter 
of eleven and one-half inches and a height of three inches 
was used to record activity. A snake crawling around the 
periphery caused the cage to tilt. When one of the five 
contacts attached around the cage dipped into small 
mercury filled vials, below the cage, an electrical circuit 
was closed. The number of makes and breaks per unit of 
time was a measure of the activity. 

The activity of seventeen snakes for a four month 
period was recorded under out-of-door conditions. These 
data were subjected to a multiple regression analysis 
using ILLIAC, the digital computer at the University of 
Dlinois. 

In general, an increase in both temperature and hu- 
midity increased activity. At temperatures above 31° C., 
activity was depressed. Since humidity and temperature 
often vary inversely to each other, the combined effect of 
these two factors would be to stabilize the total amount of 
activity. The significant effect of date agrees with field 
observations that snake activity decreases during the 
summer months. However, this decrease is not due to 
response to temperature, humidity, or day length. 

A Fourier’s analysis included in the regression equa- 
tion showed that, even after the removal of the environ- 
mental factors considered, there was still left a diphasic 
daily activity cycle. 

These snakes had a flexible diurnal activity cycle. On 
days when the highest temperature was below 27° C., the 
activity cycle was monophasic, but when the highest 
temperatures rose above 27° C., the cycle was diphasic. 

A series of activity recordings made at constant con- 
ditions of temperature and light showed a monophasic 
activity cycle at 21.1° and 24.4° C., a diphasic cycle at 
27.7° C., and a monophasic cycle at 31.1° and 35.0° C. 
This result suggests that seasonal variations in the ac- 
tivity cycle of snakes are not due to seasonal changes in 
the diel temperature rhythm but are responses to the 
temperature level present at different seasons. 
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Activity recordings at constant humidities did not show 
a significant effect of humidity on activity, but the effect 
indicated in the analysis of the out-of-door activity is 
probably a more reliable measure. These recordings in- 
dicated that in the female, but not in the male, low hu- 
midity caused more nocturnal activity. 

Acclimation to 21.1° C., after a sudden drop from 
35.0° C., was shown when the total activity increased 
after four days, and then remained level. This tempera- 
ture decrease also caused the activity cycle to disappear 
for about the first three days. Disappearance of the 
activity cycle after temperature drops was also indicated 
in the out-of-door recordings. 

Raising the temperature abruptly from 21.1° C. to 
35.0° C. caused an immediate shift of the activity peak 
from about 1200 to about 0800 hours. Subsequently, the 
activity peak shifted, over a period of 14 to 15 days, to 
0900 hours. Temperature acclimation thus affects both 
the total activity and the activity cycle. 

Feeding moderate amounts of food to these snakes had 
no significant effect on their total activity. 

Microfilm $2.75; Xerox $3.80. 66 pages. 


ISOLATION FROM CHICKEN PITUITARY 
GLANDS OF CYTOPLASMIC GRANULES 
WITH GONADOTROPIC ACTIVITY AND THE 
BIOLOGICAL ACTION OF CHICKEN AND 
TURKEY PITUITARY GLANDS 


(L. C. Card No. Mic 61-644) 


Raymond B. Herrick, Ph.D. 
The University of Wisconsin, 1961 


Supervisors: W. H. McShan 
W. H. McGibbon 


The objective of this research has been the isolation 
from chicken pituitary glands of cytoplasmic granules 
with gonadotropic activity and the study of the biological 
action of chicken and turkey pituitary glands. 

Results of prolactin assays in which intradermal in- 
jections of pituitary homogenates from broody and non- 
broody Broad Breasted Bronze turkeys were made over 
the crop-sacs of pigeons showed that the pituitaries of 
broody birds had the highest level of prolactin. Studies 
with the electron microscope showed that cytological 
changes occurred in the pituitary gland of the broody 
turkey that did not occur in the non-broody birds. The 
endoplasmic reticulum became extensively developed and 
a granule depletion occurred in many of the cells contain- 
ing granules 600 my in diameter. It was concluded that 
the cells in the turkey anterior pituitary which contain 
600 my granules produce and secrete prolactin. 

Gonadotropin level in the pituitary glands from cas- 
trate and intact male chickens was determined by injecting 
10 milligrams of fresh tissue into 3 day old chicks for 
4.5 days and measuring the increase in the weight of the 
testes. The level of activity in the castrate pituitary was 
significantly lower than that in intact males of the same 
age 80 days following castration on a per unit weight basis 
but not on the basis of total gland weight. 

Gonadotropes in the chicken identified by electron 





microscopy as cells which contained granules 200 my in 
diameter and which underwent changes following gona- 
dectomy. “Signet-ring” cells were not found in pituitary 
glands from capons but were found in pituitary glands 
from intact maturing male chickens. 

A comparison of the gonadotropic activity in the 
chicken, turkey and rat was made by assaying pituitary 
tissue from each species in the immature female rat, 

3 day old turkey poult and 3 day old chick.. The immature 
rat responded only to gonadotropin from the rat. The 
turkey was sensitive to pituitary gonadotropin from the 
chicken and rat and the chick was sensitive to gonado- 
tropin from all three species. 

Granules 200 my in diameter were isolated from the 
gonadotropes by homogenizing anterior pituitary glands 
from 90 day old intact males or 90, 120 or 150 day old 
male chickens castrated at 40 days of age ina 0.25 M 
sucrose-7.3 percent PVP (polyvinylpyrrolidone) solution. 
The homogenates were fractionated by differential centri- 
fugation and the active supernatant was separated into 
layers by isopycnic gradient centrifugation on a 6-45 
percent sucrose-17.5 percent “Diodon”-5x10" * M “Versene 
gradient at 100,000 g. for 2 hours. The gradient layer 
(S2E) with which the majority of the gonadotropic activity 
was associated was subsequently filtered through Milli- 
pore HA paper with a pore diameter of 0.45. The cyto- 
plasmic material containing the gonadotropic hormone 


” 


- activity passed through the filter paper and was recovered 


in pellets by centrifuging at 100,000 g. for 30 minutes. 
The active pellets consisted mainly of 200 my granules 
with only a slight amount of contamination. About 50 per- 
cent of the total gonadotropic hormone activity of the 
intact glands was associated with this pellet. 

These results indicate that the gonadotropic hormone 
is associated with the granules 200 my in diameter. They 
support the conclusion based on electron microscopic 
studies, that the cells in the anterior pituitary of the 
chicken which contain granules 200 my in diameter pro- 
duce, store and secrete gonadotropic hormone. Based on 
present information concerning protein synthesis it is 
postulated that these granules are sites of storage rather 
than hormone synthesis. 

Microfilm $2.75; Xerox $5.60. 113 pages. 


THE EFFECTS OF CROWDING 
ON THE LARVAE OF AEDES AEGYPTI (L.) 
WHEN REARED UNDER ASEPTIC AND 
NON-ASEPTIC CONDITIONS 


(L. C. Card No. Mic 61-918) 


Walter LaRue Jones, Ph.D. 
The Ohio State University, 1960 





The question of crowding has long been considered one 
of great importance. Few investigators have agreed on 
how it affects the physiological behavior of the organism. 
Because of the lack of agreement, the students of be- 
havioral science, both vertebrate and invertebrate, are 
still searching for conclusive results concerning this im- 
portant question. 

The mosquito is considered today one of the vectors 
of many diseases that threaten the existence of man, 
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particularly in the undeveloped areas of the world. This 
alone is a major reason why a more vivid understanding 
of its bionomics, behavior, physiology, and control is 
necessary. 

Many studies have been conducted to assay the effects 
of larval crowding on adult body weight, sex-ratio, fe- 
cundity, egg hatchability, and longevity, but none have 
been conducted aseptically. Hence, the present investi- 
gation was designed to clarify the effects of crowding by 
conducting the tests aseptically. Aseptic testing was con- 
sidered necessary for three reasons: (1) to eliminate the 
competition for food; (2) to eliminate microorganisms 
from the medium, and (3) to delineate thoroughly the 
effects of excreta in the medium. The test diet consisted 
of a mixture of lactalbumin and yeast in water. The tests 
were conducted in 50 ml flasks. Aedes aegypti eggs were 
surface sterilized, and transferred to the sterile medium. 
Initial larval densities of 10, 20, 40, 60, 80, 100, 200, 300, 
and 400 larvae were studied. Daily growth records were 
kept on the developing larvae up to time of pupation. Fol- 
lowing pupation the pupae were transferred to non-sterile 
cups of fresh water, and emerged as adults in stock cages. 
The developmental period from egg to adult for all tests 
averaged from 8 to 9 days. 

If the larvae are exposed to an ample amount of food, 
crowding has no effect on adult survival, body weight, 
sex-ratio, fecundity, hatch-ability, and longevity. Under 
aseptic conditions adequate food can be offered without 
microorganism contamination. The excreta given off by 
the larvae have little or no apparent effect. However, sig- 
nificant effects were recorded for those adults obtained 
from non-aseptic larval cultures—effects which, it is 
believed, were not due to crowding alone, but to other 
factors, such as a shortage of food and the chemical 
changes created by the presence of microorganisms in the 
culture medium. , 

Aseptic tests were designed to study the effects of 
semi-starvation on the larvae of A. aegypti. It has been 
stated by some investigators that the underfeeding of 





larvae of A. aegypti prolongs the larval period indefinitely. 


In a series of tests conducted aseptically, results indi- 
cated that larval growth and development was directly 
proportional to the amount of food available. Larvae will 
not develop beyond the second instar if the amount of food 
available is below the basic requirement. This food re- 
quirement was found to be 300 milligrams per group of 
30 larvae. The average number of survival days for 
larvae reared on less than the basic dietary requirement 
is 37.5. ‘ 

These tests were conducted with an inbred strain of 
A. aegypti mosquitoes designated as the X* strain. 

In the aseptic groups variability was quite significant. 


There are several possible explanations for the variability | 


exhibited by the aseptic groups. First, it may be that the 
strain used in this study reacts negatively to aseptic con- 
ditions. Secondly, the homozygosity this strain is noted 
for might have been lost, and variability became apparent. 
Thirdly, the density dependent factor is not applicable in 
the case of this organism. Fourthly, it could be due to 
genetic factors which require additional experimentation. 
Microfilm $2.75; Xerox $4.00. 72 pages. 





LIFE-HISTORY AND ECOLOGY OF 
DORYPHOROPHAGA DORYPHORAE (RILEY), 
A TACHINID PARASITE OF THE 
COLORADO POTATO BEETLE. 


(L. C. Card No. Mic 61-570) 


James Stewart Kelleher, Ph.D. 
University of Minnesota, 1960 





Doryphorophaga doryphorae is the most important 
parasite of the Colorado potato beetle in North America. 
A_study was made of its life-history and some of the fac- 
tors which mighi affect its abundance. Observations were 
also made on the effects to the rate of parasitism of in- 
secticides used against its host. 

The adult tachinid parasitizes third and fourth instar 
host larvae by subcutaneous larviposition. The parasite 
larva passes through three instars. The first stage is 
found in the haemolymph of the host; the last two are as- 
sociated with a breathing funnel attached to the host integu- 
ment. The host is killed as the parasite nears maturity 
and the parasite puparium fills the excavated host abdomen. 
The life cycle takes about 33 days in the laboratory. 

A low percentage of parasite larvae failed to develop 
past the first stage and were found in host pupae and adults. 
Although tachinids were not reared from host adults, this 
was the only possible overwintering stage found in the 
study. 

The tachinid was propagated in small numbers by re- 
leasing the flies in a screened greenhouse compartment 
containing potato plants infested by mature host larvae. 
Abundant light appeared to be the most important physical 
factor. 

In the field, Colorado potato beetle host larvae were 
found about mid-July and their number increased quickly 
to a peak before the end of the month. The population then 
declined rapidly with relatively few present for the re- 
mainder of the season. A second generation of larvae was 
occasionally noted but the numbers were usually low. 
Parasites were found as soon as mature larvae were col- 
lected. The percentage parasitism dropped as the host 
population increased but rose again in early August as the 
second generation of tachinids became active and the host 
population diminished. A comparison of the total host 
population with an estimate of the number of parasitized 
hosts showed that the parasite was able to effectively para- 
sitize a large number of hosts as the host population in- 
creased in one year but was not as effective till the new 
generation of tachinid adults emerged in the second year. 
The analysis also showed that parasites were most effec- 
tive when the host population was abundant. 

Parasitism was not found to be correlated with the color 
of host larvae, their defensive reactions or with their oc- 
currence on wild tomato and different potato varieties. No 
other hosts of the parasite were found in Manitoba. Super- 
parasitism was noted occasionally in the field but only one 
parasite was reared from one host. 

D.D.T. and Malathion gave poor control of Colorado 
potato beetle larvae but showed no effect on the rate of 
parasitism. Heptachlor and Toxaphene effectively con- 
trolled the potato beetle but did not affect the parasitism 
of larvae which became re-established. 

Microfilm $2.75; Xerox $4.20. 80 pages. 
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ELECTRICAL RESPONSES OF THE 
EYES OF AEDES AEGYPTI L. LARVAE 
STIMULATED BY VISIBLE LIGHT AND THE 
EFFECT OF INSECTICIDES ON THEIR 
NERVE ACTION POTENTIALS 
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This study is concerned with the effect of two insecti- 
cides, DDT and para-oxon, on the electrical responses of 
larval eyes of the mosquito, Aedes aegypti. Preliminary 
studies were necessary to determine the effect of the 
stimulating light in the absence of insecticides. 

The electrical responses were recorded by introducing 
a sharpened electrode through the middle ocellus of the 
larval eye until it contacted the ocellar nerve. The stimu- 
lating light was a tungsten, single filament, 18 amp. bulb. 
The duration of the stimulating light ranged from 0.1 sec- 
ond to about 13 seconds. Light intensities of about 15 
foot-candles to less than 0.0015 foot-candles gave re- 
sponses. The responses were amplified, observed on the 
oscilloscope and photographed using a recording camera. 

The light stimulus resulted in electrical discharges, 
“spikes,” of several different amplitudes. The duration 
of the light stimulus showed a positive correlation with 
the total number of spikes produced. Exceptions were 
high and low thresholds where the duration had little or 
no influence. The frequency of spikes increased with 
light of high intensity and with short wavelengths (438 and 
589 mu) in the visible range. Following light stimulation, 
a short latent or non-responsive period occurred. An 
intense light stimulus resulted in a shorter latent period. 
The information obtained in the absence of insecti- 
cides is necessary for the interpretation of effects of 
insecticides. 

Both insecticides used, DDT and para-oxon, affected 
the response of the eye to light stimuli. Higher concen- 
trations (0.1 ppm) abolished the response to light stimuli 
or at least reduced the response markedly. Lower con- 
centrations (0.001 and 0.0005 ppm) permitted a response 
to light stimuli after variable periods of time. The re- 
sponses to light stimuli of different wavelengths in 
treated larvae were distinguishable from controls. The 
pattern of response indicates the possibility of discrimi- 
nation between insecticides. 

The two insecticides produced an electrical response 
in the larval eye preparation in the absence of light. Fre- 
quencies of spikes were relatively high (160 - 230 per 
second) and “trains” occurred with DDT. Groups of 
spikes, generally distinguishable from DDT-trains, re- 
sulted from preparations treated with para-oxon. 

The technique provides a very sensitive test for a 
toxic effect. Procedures require rather careful attention, 
however, and further study is necessary to develop 
standardized methodology. 

Microfilm $2.75; Xerox $4.60. 86 pages. 








A REVISION OF THE MYRMOSINAE 
OF THE NEW WORLD WITH A DISCUSSION 
OF THE OLD WORLD SPECIES 
(HYMENOPTERA ACULEATA) 
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The Myrmosinae were placed in the family Mutillidae 
by most earlier authors because the females are wing- 
less. However, the Myrmosinae are placed more properly 
as a subfamily of the Tiphiidae. They are separated from 
the Mutillidae by the following characters: the “felt” 
lines on certain of the abdominal segments are lacking in 
both sexes of all Myrmosinae but are present in all Mutil- 
lidae except both sexes of the Ethiopian Rhopalomutilla 
André and some of the females of the New World Ephuta 
Say and the Old World Odontomutilla Ashmead; the 
presence of a lamella at the base of the hind coxa above 
in both sexes; the presence of an anal lobe on the hind 
wing in the males which is lacking in all mutillid males 
except the Old World Pseudophotopsidinae and Aptero- 
gyninae and the New World Chyphotinae; the fusion of the 
metapleuron with the propodeum in the males; and the 
presence of a movable suture between the pronotum and 
the remainder of the thorax in the females. 

The Myrmosinae have the following characters in 
common with most other Tiphiidae: the position of the 
coxae which are contiguous in both sexes; the presence of 
a deep constriction between the first and second abdominal 
sternites in both sexes; the non-striolate apex of the 
forewing in the males; and the lack of “felt” lines on 
certain of the abdominal segments in both sexes. The 
Myrmosinae lack the unciform hypopygium possessed by 
males of most other Tiphiidae; this structure assumes 
such a variety of shapes within the subfamily that it can- 
not be used as a character of subfamily rank. 

Very little is known of the biology of the wasps com- 
prising the subfamily Myrmosinae, but they appear to be 
parasites or possibly commensals in the nests of other 
solitary wasps and bees. Apparently any one species of 
Myrmosa is not confined to one specific host but will prey 
upon several species of solitary wasps or bees. The 
Palaearctic melanocephala (F.) has been recorded as a 
parasite of Oxybelus uniglumis (L.), the European brun- 
nipes Lep. numbers among its hosts Thyreopus peltarius 
Schreb., Cerceris rybyensis L., Halictus major Nyl., 

H. morio F. and H. pauxillus Schck. and several of our 
North American Myrmosa have been taken in circum- 
stances which make it likely that they are parasitic on 
various species of Halictus. One specimen of our Nearctic 
unicolor Say is supposed to have been reared from a 
Tiphia cocoon, but the nesting habits of Tiphia are such 
that it seems likely that a cocoon of some other bee or 
wasp has been mistaken for that of Tiphia. 

During the course of this taxonomic study the author 
examined some 700 specimens of this rare subfamily from 
the collections of about 25 museums or individuals. The 
following paragraphs summarize the taxonomic findings 
based on this material. 

Only one genus, Myrmosa Latreille, may be allocated 
to this subfamily. Morsyma Fox and Myrmosida Smith 
were placed near Myrmosa by their describers. The 
former is a typical male mutillid except for the lack of 
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wings, and the latter is a male ponerine ant. Myrmosa 
may be divided into three subgenera, and a key is pre- 
sented for the differentiation of these groups. 

The first subgenus, Myrmosa, contains 14 species and 
2 subspecies; one species is described as new. The mem- 
bers of this group are Palaearctic or Nearctic in their 
distribution, but no species is common to both regions. 

The next subgenus, Myrmosina, is described as new, 
and the two species and one subspecies placed in it are 
also described as new. The members of this group occur 
in the Great Plains subregion of the Nearctic Region. 

The third subgenus, Myrmosula Bradley, contains four 
species of which one is described as new. The members 
of this group occur in the Nearctic Region. 

Keys are presented to the species and subspecies of 
these subgenera, and drawings are included of the male 
genitalia of most of the species. It was impossible to de- 
termine the status of five Palaearctic species owing to 
the inadequacy of the original descriptions and non- 
availability of the types; translations of the original de- 
scriptions of these species are included at the end of the 
paper. Microfilm $2.75; Xerox $3.00. 55 pages. 








STUDIES OF THE CRAYFISH 
CAMBARUS ROBUSTUS GIRARD 


(L. C. Card No. Mic 61-724) 


Lawrence Robert McManus, Ph.D. 
Cornell University, 1960 





Ortmann suggested that Cambarus robustus is a “cool 
water type” and probably spawns throughout the year. 
This contention was supported by the fact that males of 
the copulatory form were apparently present throughout 
the year, and that females were found with young in April 
and in August, and with eggs in July. 

Observations made through the year reveal that spawn- 
ing by C. robustus is limited to two distinct periods, one 
in the early spring, and the other in late June to mid-July. 
Ovigerous females were not found in the spring, but fe- 
males with young were collected in the latter half of 
April. Periodic collection of the spring-spawned young 
show that they molt 8-10 times after leaving the females, 
before beginning a period of winter inactivity. The 
summer-spawned young leave the females in August and 
make limited growth by fall. The hatch of the next spring 
overtakes this older, summer hatch, and by mid-July, 
the two groups cannot be separated. 

Sexual maturity is attained after two full growing 
seasons. On the basis of the copulatory form and of the 
presence of eggs or young, the smallest adults have a 
carapace length of about 30 mm. Sexual maturity is at- 
tained chiefly at the fall molt and may be attained at the 
June molt, but crayfish that grow to a size of 30 mm or 
more at other times remain sexually immature. 

The proportion of copulatory males reaches a maxi- 
mum in the fall when a general molt occurs and is followed 
by a period of copulation. Most males that become copu- 
latory in form at this molt, do not molt in the spring, and 
probably copulate again in June, prior to the summer 
spawning. Some adult males molt in June, but few become 
copulatory in form at this time. A female spawns only 








once a year, and molts soon after the young become in- 
dependent. Spring-spawning females molt both in the 
spring and fall, while summer-spawners molt only in the 
fall. 

C. robustus is a long lived crayfish and some indi- 
viduals may live to be 5 years of age. The molting pattern 
followed after sexual maturity is attained could not be de- 
termined, but the females probably shift from one spawn- 
ing season to the other. 

C. robustus is common in the region of Ithaca and is 
found throughout the lengths of the streams that were sur- 
veyed. In the upstream areas, this crayfish is not dis- 
placed by Cambarus b. bartoni, but is associated with it 
to the streams headwaters. Downstream of the head- 
waters, C. robustus is associated with Orconectes p. pro- 
pinquus s which, however, is absent from some areas. 

The commensal branchiobdellids, Cambarincola 
philadelphica and Cambarincola sp. A, an undescribed 
species, occur on C. robustus throughout its local range, 
and in the upstream areas, the branchiobdellid Xironogi- 
ton i. instabilius also occurs. In one creek, however, 

X. i. instabilius is found only in the downstream area. 
Although C. sp. A and its cocoons are common on C. 
robustus, ‘the cocoons of this worm were never found on 
QO. p. propinquus. C. philadelphica is also common on 
C. robustus throughout its range, but is found on O. p. 
propinquus only in upstream areas. 

The food, burrowing activities, and times of activity of 
C. robustus are also discussed. 

Microfilm $2.75; Xerox $6.80. 145 pages. 


























AN EVOLUTIONARY STUDY OF THE 
GENUS CAECILIUS (PSOCOPTERA) 


(L. C. Card No. Mic 61-173) 


Edward Lee Mockford, Ph.D. 
University of Illinois, 1960 


A phylogenetic study of the genus Caecilius is made in 
an attempt to understand the relationships of the species. 
The phylogeny is adduced entirely from adult morphology, 
since no other information is available. Several useful 
morphological characters were found which have not 
previously been used. In order to attempt to determine 
the phylogenetic position of Caecilius within the order 
Psocoptera, the classification of the order is reviewed. 
The suborders of other recent authors appear to be the 
primary surviving phylogenetic lines of the order. Some 
new ideas on the phylogenetic relationships of the higher 
categories within suborder Eupsocida are presented. Evi- 
dence is presented which indicates that the group Cae- 
cilietae, including Caecilius and its allies, is derived from 
Elipsocid ancestors. The group Caecilietae is redefined 
in such a way that it includes more families than other 
recent authors have assigned to it. The families of this 
group are discussed and are grouped within two super- 
families, the Pseudocaecilioidea and the Caecilioidea. 
The genera of the Caecilioidea are grouped within two 
families, the Amphipsocidae and the Caeciliidae. The 
genera of the Caeciliidae fall within three subfamilies, 
Fulleborniellinae, Paracaeciliinae, and Caeciliinae. Sev- 
eral genera could not be studied and remain of uncertain 
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position with respect to these subfamilies. Primitive 
characters were adduced for Caecilius by comparing this 
genus with other genera of its subfamily, family, super- 
family, group, and suborder. The 110 species of Caecilius 
studied are from many parts of the world, but primarily 
the western hemisphere. The phylogenetic relationships 
of these species are discussed and diagrammed on phylo- 
genetic trees. The species appear to form eight major 
phylogenetic branches. The dispersal mechanisms of 





Caecilius are discussed. Indirect evidence is presented 


to indicate that hurricane dispersal is important in the 
Caribbean region. An attempt is made to adduce the 
history of dispersal of each of the major phylogenetic 
lines of Caecilius. These histories are based on the ad- 
duced phylogenies of the major lines and on the known 
geographic range of each species. 

Microfilm $2.75; Xerox $6.80. 145 pages. 
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